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“Oloup q 


In the many thousands of new homes now 






being built, colour in all its applications is used 
to give visible expression to the present spirit 
of progress, away from the drab 
years that have gone before. 
Even in places that were once 
considered pure utility we now 
find that the old black stove has 
given place to its clean coloured 


counterpart, with matching 





refrigerator and kitchen furniture. 
The bathroom has an air of 
cleanliness and freshness in its pastel shades. 
Blythe Colour Works contributes to the sunny 
scene by supplying enamels, frits and oxides for 


all purposes and every manufacturing process. 


Blythe COLOUR WORKS LIMITED 


CRESSWELL STOKE-ON-TRENT 





THE HOME OF THE WORLD’S BEST COLOURS 
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Mechanical polishing of precision components, such as 
turbo-jet blades, is relatively costly, can lack uniformity 
and can disguise flaws in the metal surface. Electrolytic 
polishing in solutions based on phosphoric acid is much 
quicker and cheaper; uniformity is more easily controlled 
and flaws in the surface are not flowed over. This 
process can be used not only with high temperature 
alloys but with other metals such as stainless steel and 
aluminium and copper alloys. 


FOR INFORMATION PLEASE WRITE TO: 
ALBRIGHT & WILSON LIMITED 


METAL FINISHING DEPARTMENT + 49 PARK LANE +» LONDON -: WI 


Chemicals for Industry 


CHEMICAL 


or Electrolytic 


POLISHING 


with phosphoric acid mixtures 
saves time & money 


Taw 413 
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FIGHT TO A FINISH 


NOT uncommon feature of the programmes of local sections of technical bodies is 

a debate. It is usually possible to find in any technology some issue on which a division 
of opinion exists and to co-opt a number of speakers who will be prepared to defend publicly 
their particular differing views. The value of the proceedings at meetings at which such 
debates are conducted is perhaps open to question as it is seldom that any real technical 
contribution 1s made and all too often one gains the impression that many of the protagonists 
could argue with equal facility on the opposing side. 


However, although such meetings may have no real technical value, they do serve a useful 
purpose in some other respects, notably in that they provide an opportunity for a branch 
of industry to express its views on an outstanding topical issue. Furthermore, the actual 
subject of the debate, in addition to what is said in relation to it, can frequently throw 
interesting light on industrial trends. 


Elsewhere in this issue we publish a report of a debate staged recently by the London 
Branch of the Institute of Metal Finishing, which sought to establish that bright anodized 
super-purity aluminium would rapidly replace nickel-chromium plated brass and steel in 
most of its present-day applications. What was said during the course of the debate was 
certainly not without interest, but what is perhaps the most striking aspect of the meeting 
is that the subject was deemed a profitable one to debate, and that such a relatively large 
number of persons could be found who held views in general conformity with the tenor of 
the motion. 


A very scant number of years ago the suggestion that the traditional nickel-chromium 
plated finish which had endured so many onslaughts on its pre-eminent position so successfully 
would ever be even threatened by anodized aluminium would have been regarded as 
laughable—there are in fact still those quite prepared to scoff at the prospect. Nevertheless, 
there is a growing body of opinion, chiefly among the buyers of nickel-chromium plating, 
and perhaps concentrated more particularly in the field of automobile manufacture, which 
considers that the slight Continental trend now in evidence towards the use of brightened 
aluminium will quicken and will ultimately be followed in this country. 


The forces at play in the resolution of a choice between alternative finishing systems or 
materials are seldom either obvious or simple, although they do in the main resulve themselves 
largely into questions of economics. The existence of very large amounts of capital invested 
in plant for the deposition of nickel and chromium will be suf ficient to ensure that a changeover 
from the use of this material will not be lightly undertaken—indeed will probably not be 
undertaken at all until and unless falling markets and commercial pressures compel the step. 


The deposition of nickel-chromium plate constitutes a not unimportant branch of industry 
whose organization on the technical side leaves little to be desired. On the other hand 
it may fairly be asked whether the plating industry is satisfied that its trade organization 
is adequate to protect its interests in the face of keen commercial competition ‘from outside. 
It is surely reasonable to suppose that the extension of industrial uses of aluminium will 
not lack active sponsorship. Can it be said that those whose livelihood is bound up with 
the electroplating industry have the organization and the resources to counter this onslaught 
on its markets and to promote their own trading interests ? 
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COMMERCIAL TELEVISION 


HE industrial uses of television are now 

commonplace, and every schoolboy knows that 
it is now possible to peer into furnaces, and nuclear 
reactors by the means of the television camera 
without danger or discomfort. The technique was 
carried a stage further at the recent Third Inter- 
national Light Metals Congress at Leoben in 
Austria, where the whole proceedings were televised 
so that a second overflow audience could see and 
hear the lecturer and also see the slides. Having had 
some experience of the poor conditions of audibility, 
visibility, and ventilation under which some 
important conferences are often staged (not this 
one, incidentally), I venture to opine that it might 
well be that if the idea were more widely adopted, 
in many cases the overflow audience would get the 
best of the deal. One can now foresee the time when 
it will not be necessary to go at all. Conferences will 
be held in the presence of a kind of technical studio 
audience whose job it would be to applaud from 
time to time at appropriate intervals and propose 
and second the necessary votes of thanks. 

The proceedings would be televised over closed 
circuits to appropriate audiences in various cities 
or even countries; arrangements could even be made 
whereby some of them could take part in the 
discussion by remote control. It is certainly going 
to happen—but what a pity! 


TOWN AND GOWN 


A MATTER of some controversy which has 

been spot-lighted by a recent report is the 
extent to which consulting work should be under- 
taken by those holding full time academic posts in 
Universities. From a 50 per cent. response to 
a questionnaire by the Association of University 
Teachers, it was deduced that almost one-fifth of 
those holding University posts undertake outside 
consulting, about half being for private firms. The 
report takes the view that industry should only call 
on a University scientist when no similarly qualified 
expert is available elsewhere, and that the 
Universities should not be used as “cheap sources 
of research .facilities”’. 

On the other hand the investigators were strongly 
in favour of the closest contact between the 
Universities and industry, but at the same time 
were disturbed at the fact that more than half of 
the financial support for research in the physical 
sciences and engineering was coming from industry 
and other outside sources. This means that the 


TOPICAL COMMENT 
FROM THE MAIN 
LINES AND SIDE 
LINES OF METAL 
FINISHING 


Universities are being increasingly diverted from 
their proper functions, i.e., the investigation of 
natural phenomena and teaching, towards applied 
research, which is probably best carried out by 
research associations or individual firms. 

Evidently there are conflicting demands and needs 
here which will probably sort themselves out in 
due course. At the present time, however, there is 
no real control of the use of University facilities for 
private research, but it is becoming evident that 
something of the kind is needed. 


BITER BIT 


ONCERN has been expressed from time to 

time in this country about the fact that our best 
engineers and scientists are being enticed to the 
United States by offers of higher pay and other 
incentives. It is therefore a piquant piece of news 
to see that an American trade journal has commented 
on how unfavourably American rates of pay for this 
type of personnel compare with those prevailing in 
the U.S.S.R. There, it stated, professors receive 
from six to ten times the pay of skilled industrial 
workers with other perquisites to boot. It is also 
reported that Russia expects to turn out 400,000 
qualified engineers in the next five years, as against 
153,000 in the U.S.A. 

There is no sign yet of any large-scale emigration 
of technologists from Britain or America to the 
U.S.S.R., but if the almighty rouble supplants the 
almighty dollar, one never knows! 


POST-LINCOLNISM 


TABLET on the United States Patent Office 

is engraved with a quotation from one of 
Abraham Lincoln’s speeches: “The Patent System 
added the fuel of interest to the fire of genius.” 
Since that time, however, the Taxation System has 
poured cold water on both. 

This, however, does not seem to have deterred 
the current generation of inventors. The Americans 
are staggering under a back-log of almost a quarter 
of a million patent applications, and we in this 
country are little better off. If this tendency goes 
on, we may well find that patents have expired 
before they are granted! 

Of course, the basis of the trouble is the shortage 
in both countries of scientifically trained personnel 
In the case of the Patent Office, the position i 
aggravated by the relatively low salaries that can 
be earned as compared with industry; yet a0 
efficient patent service is an essential part 0 
modern industry and must be kept going at all costs. 
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BRIGHT 
ANODIZED 
ALUMINIUM 


versus 


NICKEL- 
CHROMIUM 
PLATING 


Report of Debate Organized by the London 


Branch of the Institute of Metal Finishing 


Al A MEETING of the London Branch of the 
Institute of Metal Finishing, a debate was 
held on the motion “That this meeting is of the 
opinion that bright anodized aluminium will 
rapidly replace nickel and chromium plating”. 
Speaking for the motion were Mr. Ian Walker 
(Briggs Motor Bodies Ltd.) and Mr. E. E. Spillett 
(British Aluminium Co. Ltd.), and against the 
motion, Mr. H. C. Castell (Mond Nickel Co. Ltd.) 
and Mr. T. E. Such (Ionic Plating Co. Ltd.). 

Speaking for the motion Mr. WALKER said that 
he would first warn members in advance that the 
opposition might attempt to mislead them as 
regards the real meaning of the motion. In referring 
to bright anodized aluminium and comparing it 
with nickel/chrome finishes, the proposers were 
referring to super-purity aluminium which gave 
avery high-quality finish; they were also referring 
to nickel/chrome finishes for protective and 
decorative purposes. 

Continuing, Mr. Walker said that in the motor- 
car industry, especially in Germany, chrome 
plating was being replaced by bright anodized 
aluminium. The speaker was sure that he would 
be pleased by a change to aluminium trim on his 
own motor car. 

Whether or not the stands of British car manu- 
facturers at the Motor Show would be replete with 
many types of aluminium trim, the German 
motor-car industry would certainly be showing 
just how successfully bright anodized aluminium 
could be used on a motor-car body. Mr. Walker 
said that in a particular trade journal, to which he 
was sure the opposition subscribed, it was reported 
that a three-year trial period in replacing chrome- 
plated steel, brass or zinc by super-purity aluminium 
had led the German car industry to use this material 
On an ever-increasing scale. In this trial period 
virtually no claims for replacement of super- 
Purity aluminium parts were made and the 
manufacturers expressed complete satisfaction with 
the working characteristics of the material. 

€ use of super-purity aluminium was not 
confined, however, to the motor-car industry. 


It had long been used successfully for decorative 
tableware, cocktail sets, etc., and more recent uses 
were cigarette cases, watch bezels, clock cases, 
military buttons and badges, costume jewellery, 
fountain-pen caps and propelling pencils. On the 
continent, particularly in Germany, anodized 
super-purity-base alloys were used for decorative 
holloware manufacture and also for utensils for 
hospitals, etc. Thus super-purity aluminium was 
used for a wide range of applications already, and 
the development of alloys was extending this range 
still further. It was apparent that there were good 
reasons for this widespread replacement of nickel 
chrome plated metals by aluminium, some of which 
were as follows: 


Reflectivity of Bright Anodized 
Aluminium 


Bright anodized aluminium has a much higher 
total reflectivity than nickel/chrome plate, one of 
its greatest advantages, as shown by the following 
figures : 


Total Specular 
Metal Reflectivity Reflectivity 
(90) (p.p. 100) 
S.P.Al. (brightened and 
anodized) iad ae? 84:1 99-4 
Ni/Cr. plate ... te ne 63-0 99-7 
Lacquered silver plate... 89-8 96°5 


The specularity of aluminium was comparable 
with that of nickel/chrome plate and better than 
that of silver and the total reflectivity was almost 
as high as for silver and much higher than for 
nickel/chrome. This meant that for decorative 
purposes aluminium gave a finish much superior 
to nickel/chrome. 


Many people would say that “chrome just looks 
better!”, but this statement revealed an occupa- 
tional disease infecting many of those in contact 
with metal finishing. Chromium plate had been 
for so long the old familiar finish that it had become 
a platers’ idol—not a brazen idol, butanickel/chrome 
plated brass idol. He thought that this idol should 
be examined more closely, when it would be found 
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that it had feet of diecast zinc! If the idol could be 
disposed of then all could be converted to the 
true scientific faith. This generation was educated 
to think in terms of figures and the facts they 
expressed, and in some fields great use was made 
of figures, their use and interpretation. Accountants 
used figures to help run businesses on sound 
financial lines; statisticians used them to forsee 
trends in trade; calculating machines used them 
to make production faster and less costly. Scientific 
progress and technical production generally, de- 
pended upon the collection of figures and the 
assessment of the facts recorded by them, and it 
should be accepted that the values shown for the 
relative reflectivities of bright anodized aluminium 
and nickel/chrome plate proved conclusively that 
aluminium was the more decorative finish of the 
two. 

Metal finishers would ask for information on the 
life of the finish and for this Mr. Walker quoted 
results of exposure tests reported at a recent 
meeting of a learned society :— 


After 45-weeks’ 


Initial Exposure 
Reflectivity Total 
Total Reflectivity 
S.P.Al. (0:00015 in.) 94 per cent. 92 per cent. 
Ni/Cr. plate 75 per cent. 18 per cent. 


After 45-weeks’ exposure, bright anodized alumin- 
ium had a greater reflectivity than nickel/chrome 
plate had even before exposure. This, too, was on 
a 0-00015-in. film, which was less than the thickness 
generally used and much less than the 0-0004-in. 
minimum recommended for use on exposed 
parts of a motor car, for example. 


Continuing, Mr. Walker said that he had heard 
it said that layers of dust dulled the appearance of 
aluminium more than they did that of chrome. 
This was a matter of opinion, but he had not found 
the anodized films to be so affected. There were 
few dirtier and dustier atmospheres than Dagenham, 
where car-body parts in both nickel/chrome plated 
brass and in bright anodized aluminium had shown 
little difference in appearance after several months’ 
exposure. The only difference, in fact, had been 
some corrosion of only the nickel/chrome plated 
parts, a not very satisfactory state of affairs. 

Even less satisfactory was the comparison between 
aluminium and nickel/chrome plated metals when 
corrosion had set in. In both cases the surface 
dulled, but the highly coloured brown, green or 
black corrosion products on chrome-plated steel, 
brass or zinc were much more unsightly than the 
grey-white products on aluminium. Nothing 


looked worse than a nickel/chrome plated article 
covered with pits and cracks and large areas of 
dirty, stained corrosion products which, even if 
cleaned off (often with difficulty), very soon 
reappeared at the self-same places. 


Aluminium, 


on the other hand, at its worst, assumed a white 
crusty appearance which did not contrast 
violently with its original appearance: when cleaned 
it formed of its own accord, a white film of oxide, 
which, basically, was the same as the anodic film, 
but less dense and much thinner. Being of the 
same nature, however, it corresponded much more 
closely to the original film, than the corrosion 
products of nickel/chrome plated metals. This 
superiority of bright anodized aluminium over 
nickel/chrome plated articles was important under 
conditions of severe wear, or where there had 
been slight damage in service. Lady drivers, or 
their husbands, should, therefore, approve of 
bright anodized aluminium. 


Abrasion Resistance of Coatings 


Mr. Walker said that he had mentioned conditions 
of severe wear and this brought him to the resistance 
of the two finishes to abrasion. No completely 
satisfactory method had been found to determine 
this property, but the carborundum jet method 
allowed an approximate comparison to be made. 

Members would notice that when figures had 
a meaning which was only approximate, he fol- 
lowed scientific practice and told them so. This 
should add further weight to the values quoted as 
being accurate. The approximate figures obtained 
from this test were: 


Coating Abrasion 

Base Finish Thickness, Resistance, 

Mils, Total (gm.) 
Steel Cellulose Paint ... i 910 
ee Nickel... hos <« OD 2,700 
~ Chrome ... ies . ue 25 
S.P.AIl. brightened and anodized 0-6 1,470 


It would be seen that the chrome of the nickel) 
chrome coating was much less resistant to abrasion 
than the aluminium, but the nickel was more 
resistant. This, in many cases, was not important 
and he had included the figures for painted steels 
to show that this was so. A motor car, for example, 
should ideally fail in all its functions at an appointed 
time. It was obviously inefficient for one part of 
a car to be made to last 150 years, while the rest 
was made to last only 15 years and one part perhaps 
only 150 days. The object of efficient design was 
to ensure that, as far as possible, each part of the 
car would last in service as long as the other parts 
and no longer. The highly efficient organization 
which knew the instant when the engines of its cars 
would blow up, the chassis fail and the body-work 
crack and corrode, was somewhat of a caricature, 
but, like all cartoons, it was built around an intelli- 
gent idea. The aim was to see that a particular 
part was not under or over specified for a particular 
job. So it was important only that the metallic 
trim on a motor car should stand as much wear as 
the paint work and as would be seen from the 
figures quoted for abrasion resistance, the anodized 
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flm on aluminium was superior to the paint film. 
Special precautions, such as the use of more dilute 
acid, more efficient cooling and higher current 
densities, would increase the hardness of the 
anodized film, but he was sure it could be seen that 
the film obtained by the normal process was 
adequate for most purposes and indeed ideal for 
many applications. 

Mr. Walker said that he had shown the qualities 
of bright anodized aluminium which made it 
superior to nickel/chrome plated metals. It was 
a further advantage of anodized aluminium that 
the production process by which the anodic film 
was obtained was much simpler and cheaper than 
the process of electroplating nickel and chrome. 
The brightening and anodizing of aluminium were 
done in only two operations while polishing and 
copper/nickel/chrome plating needed many more 
operations and much more time. Nickel/chrome 
plating also necessitated the installation and main- 
tenance of more plant and the use of more expensive 
materials, obtainable only with great difficulty 
and sometimes not available at all. It would be 
agreed by all electroplaters, that the operation of 
nickel/chrome solutions was not straightforward 
and anodizing solutions were much simpler to 
operate and control. Thus, in production, the 
processing of aluminium was much easier and much 
cheaper than the electroplating of nickel and chrome 
and did not need materials, the supply of which 
fluctuated dangerously from month to month. 

Because of the difficulties of control, and shortage 
of supplies, many of the nickel/chrome plated 
articles were not produced to specification. This 
meant that they had a very short service life and 
soon began to show ugly corrosion products on 
their surfaces. Replacement was costly and, in 
many cases, the electroplater would be forced to 
cut his losses by stripping and replating. The 
process of stripping the old deposit was almost as 
expensive and difficult as the actual electroplating 
of the copper/nickel/chrome, and a polished 
zinc-base diecast material would probably be 
ruined. If, however, by some mischance, a bright 
anodized aluminium article needed refinishing, 
the stripping, re-brightening and anodizing were 
simple and, by comparison, quite inexpensive. 
In this way the use of bright anodized aluminium 
could save thousands of pounds for former users of 
nickel/chrome plated articles and for the metal- 
finishing firms themselves. 


Cost of Coatings 


While on the subject of costs, the relative costs 
of similar articles in bright anodized aluminium 
and nickel/chrome plated steel, brass or diecast 
zinc should be discussed. Super-purity aluminium 
as a basic material was more expensive than steel, 
brass or die-cast zinc, but the processing costs 


were so much lower that the finished article in 
super-purity aluminium was cheaper than nickel/ 
chrome plated brass and only slightly more expen- 
sive than nickel/chrome plated steel and diecast 
zinc. The cost per year of service was, he was sure, 
lower for bright anodized aluminium than for 
electroplated steel or diecast zinc. In any case, the 
fees of psychiatrists and psychoanalysts could not 
be put down to legitimate expenses when the cost 
of trouble and worry had to be counted. In future 
years when bright anodized aluminium had re- 
placed nickel/chrome finishes there would be no 
reason to relate patients’ grown-up neuroses to 
experiences with chrome-plated articles in their 
youth! 

Mr. Walker said that he was sure that the change 
to bright anodized aluminium would lighten the 
loads of all who had to deal with decorative metal 
treatments. All sections of the industry would see 
the advantages to be gained and insist that the 
change be made. The metal finisher would wish to 
work a process which was easier and cheaper to 
operate. He would also prefer to work with a 
material which was not subject to supply fluctua- 
tions and on which mistakes were more easily 
rectified. The vendors would be pleased to be able 
to market a product with a superior finish and 
performance. The consumer would insist on the 
use of bright anodized aluminium because it had 
a brighter, better lasting finish and because, even 
if the surface did become corroded under extreme 
conditions, it would not look too obvious and could, 
in any case, easily be re-finished. Already there 
was a demand for bright anodized aluminium and 
this demand was increasing as all sections of industry 
and the public realized the advantages to be gained 
from its use. The change to aluminium would 
accelerate and bright anodized aluminium would 
rapidly replace nickel/chrome finishes for protective 
and decorative purposes. 

Mr. Walker said that he asked the members to 
consider that the present disgusting state of nickel/ 
chrome plating which was still fraught with diffi- 
culties, the results of which could be seen all 
over the country, was as bad as it was in spite of the 
research work conducted by Woolwich Arsenal, 
The British Non-Ferrous Metals Research Associa- 
tion, many industrial bodies and the large research 
resources of American industry. In comparison 
with this, bright anodized aluminium in the super- 
purity grade, was comparatively recent and had only 
been developed, at most, within the last three years. 
Was there any doubt, he said on the future ? 


* * * 


Mr. CASTELL said that he had pleasure in opposing 
the motion for the reason that in any contest, be 
it of wits or brawn, it was always very satisfying 
to be on the winning side. For there could be no 
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doubt of the eventual outcome of the debate as 
could be judged from the wording of the motion 
and from the remarks of Mr. Such and himself. 

He regarded the term “bright anodized alumin- 
ium” as referring to chemically or electrolytically 
brightened super-purity aluminium, or an alloy 
with a super-purity base and containing a few per 
cent. of magnesium, which would take a transparent 
anodic film, which, in turn, in adequate thicknesses 
did not sensit!y diminish the lustre of the brightened 
article. If, therefore, it was required to imitate the 
high lustre of nickel and chromium plating (for this 
was what bright anodized aluminium was intended 
to do), it was necessary to use the super-purity-base 
alloy. 

The idea that “bright anodized aluminium will 
rapidly replace nickel and chromium plating”, 
he assumed meant that the replacement was 
expected to occur (a) throughout the whole field 
of bright metallic and decorative finishing in which 
nickel and chromium was now used and (6) in the 
next year or so. Clearly there would be a few 
applications in which the change to “bright ano- 
dized aluminium” from nickel-plated steel or brass 
would be very sound technically or economically 
if sufficient supplies of S.P. aluminium were 
immediately forthcoming to enable large-scale 
production of such articles. However, Mr. Castell 
said, he did not consider this to be a major 
replacement of one technique by another. 

In the general field of metal finishing by nickel 
and chromium plating there were factors which the 
opposers of the motion were going to put to the 
meeting which not only made the rapid replacement 
by bright anodized aluminium impossible, but also 
made it extremely unlikely for many years to come, 
if at all. 

When Mr. Such and himself talked about the 
disadvantages of bright anodized aluminium, they 
did so with a measure of experience, for, not so 
very long ago they were both collaborating in an 
assessment of the potentialities of this material 
and its finishing techniques, and they both became 
very aware of the limitations. The general con- 
clusions reached, which would be elaborated in 
due course, were that there was a small and limited 
field of application for badges, nameplates, decora- 
tive mouldings and some hollow-ware, and that the 
bulk of the large-scale use of nickel and chromium 
plating would remain unchallenged for quite a 
long time yet. 


Large-scale Uses of Chromium 
Plating 


Considering the large-scale users of nickel and 
chromium plating, these were without doubt the 
motor industry, the cycle industry and the motor- 
cycle industry. These three major industries 
accounted for the largest proportion of the nickel 


used in the deposition field, the applications being 
cycle and motor-cycle handlebars, petrol tanks, 
exhaust pipes, pedal cranks, bumpers, various 
diecastings such as door handles, etc., etc. The 
property required in the basis metal and common 
in all these applications, was structural str 

He asked whether anyone present would like to ride 
a motor-cycle with super-purity aluminium handle- 
bars, or have super-purity aluminium bumpers to 
protect the body work of cars? There must be 
adequate structural strength for many of the 
articles which were normally given a plated finish, 
In fact perhaps the most outstanding feature of 
nickel and chromium plating, was that it provided 
a permanent metallic finish, unmarred by cor- 
rosion or other unsightly blemishes, to the common 
constructional metals, such as steel, brass, zinc- 
base alloy. It was this very flexibility, 7.e., the fact 
that it could be applied equally well to brass, steel 
or zinc-base alloy and many other metals which 
had kept the nickel plating technique in the fore- 
front of the finishing industry for so many years, 
in spite of many difficulties and “flash-in-the-pan” 
substitutes. 

With polished and anodized  super-purity 
aluminium, it was impossible to separate the basis 
metal from the finishing technique; in other words, 
if it was decided to go for the cheaper finish the 
low strength of the basis metal remained, so that it 
could be used only for those articles which served 
purely decorative purposes and which were required 
to have low structural strength. This was not the 
only limitation. Super-purity material could only 
be produced as rolled sheet or as extrusions; it was 
not possible to diecast it. This fact was a very 
important limitation when considering _ the 
“replacement of nickel and chromium plating”. 

In 1955 about 880,000 private cars were manu- 
factured and on these 880,000 vehicles there were 
about 20,000,000 nickel and chromium plated 
diecastings; articles of very complex shape and of 
different sizes. Where was the fabricating process 
which could reproduce economically many thov- 
sands of articles with the sort of engineering 
accuracy required for mass-production assembly 
lines, other than zinc-base alloy diecasting? It 
was possible to diecast aluminium alloys, but because 
of the higher cost of the special die-casting techni- 
ques involved, the comparatively short die life and 
the inability to produce a sufficiently attractive 
anodized finish on the few alloys which would 
diecast, aluminium did not even begin to compare 
with zinc-base alloy (except when it was Ni and Cr 
plated). Thus for large-quantity economic 
production of complicated shapes, zinc-base alloy 
diecasting was the only possible process, and while 
zinc-base alloy held this apparently unassailable 
position, nickel and chromium plating would 
continue to provide the permanent bright, metallic 
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finish, which all liked to see on motor cars. Was 
there any other finishing process for zinc-base 
alloy Mr. Castell said, which had stood the test of 
time like nickel and chromium ? 

A great deal was said about the cheapness of the 
finishing of super-purity aluminium, but how did 
a reduction in finishing costs affect the overall cost of 
material, fabrication and finishing? For instance, 
onan article fabricated in mild-steel sheet which was 
to be polished and plated, the costs of fabrication 
and polishing were very large, compared with those 
of plating, and accounted for something like 80 to 
90 per cent. of the total. The same article in super- 
purity aluminium would still carry much the same 
fabrication costs, would still require some manual 
polishing and these two operations might con- 
ceivably account for something like 60 to 70 per cent. 
of the total cost of the plated steel article and what 
had been saved up to this point by using super- 
purity aluminium, might be lost in higher damage 
and scrap rates. Assuming a saving had been 
obtained it was necessary to add the material costs. 
Super-purity aluminium was 10 to 15 times dearer 
than mild steel (5 times dearer if on a weight to 
weight basis), over four times as expensive as 
zinc-base alloy and twice as expensive as stainless 
steel. Thus the cheapening of the finishing costs 
was insignificant and in fact the aluminium article 
was much dezrer than the stcel one. For the sub- 
stitution of other basis metels by aluminium, it 
had been shown that it was impossible with zinc- 
base diecastings, because there was no equivalent 
fabrication process.  Nickel-plated brass was 
expensive, because of the cost of brass and this 
material was usually only specified for high-quality 
work. Because of the high quality required in the 
finish the use of brass usually entailed careful and 
expensive polishing. The manufacture and finish- 
ing of this sort of article in bright anodized alumin- 
lum, might show some saving and indeed, judging 
by some laboratory prepared samples of radiator 
grilles, (the modern equivalent of radiator shells), 
which had already been exhibited, it appeared that 
some thought had already been given to this idea. 


Question of “Rapid Replacement” 


As regards “rapid replacement” he had seen a 
few carefully prepared laboratory samples, some 
watch cases and plenty of costume jewellery, which, 
his wife had told him, was out of fashion now. 
But if “rapid replacement”’ were correct, he would 
have expected to see one or two firm lines already 
competing in cost, ease of production, quantity and 
quality with some of the high-quantity lines in 
nickel and chromium finishing. But this was not 
80. Could the reason be that the finishing technique 
was not fully developed or could it be that the 
super-purity aluminium producers could not pro- 
duce enough to satisfy even a small demand, or 


could it be that a satisfactory application had not 
been found sufficient to justify a higher production 
of super-purity aluminium? He would like to 
hear what the proposers had to say on these points. 

Summing up, Mr. Casteli restated the six major 

points in his argument, v7z. : 

(1) Nickel and chromium plating could be 
applied to the constructional metals to give 
a lasting wear-and corrosion-resistant and 
lustrous finish, unlike bright anodized 
aluminium, where the basis metal had a low 
strength. 

(2) Most decorative nickel and chromium 
beautified an article which served a structural 
purpose. 

(3) Super-purity aluminium could not be die- 
cast and therefore it could not enter the 
gigantic field occupied by zinc-base alloy 
diecasting. 

(4) Zinc-base alloy diecastings would always, 
as far as could be seen, require nickel and 
chromium finishing. 

(5) Although the finishing costs for super-purity 

aluminium in brightening (excluding any 
manual polishing which in many cases would 
be required) and anodizing were lower than 
nickel and chromium plating, the overall 
material, fabrication and finishing costs were 
certain to be much higher than nickel/ 
chromium on steel or zinc-base alloy die- 
castings and only less than polished brass, 
buffed nickel and chromium. 
In a few years’ technical exploitation, there 
had been no high-quantity commercial 
applications, which might be due to either 
(a) lack of confidence in the finishing tech- 
nique, (6) lack of sufficient super-purity 
aluminium to satisfy even a small demand, or 
(c) no satisfactory application to justify a 
substantial production of super-purity 
aluminium. 


* * * 


Mr. E. E. SPILLETT seconding the motion, said 
he would first like to add a few words about the 
appearance of bright anodized super-purity 
aluminium, which he suggested had not only better - 
total reflectivity, but actually looked better. Its 
softer silver appearance had what the North 
Americans called “class”, as distinct from looking 
rather blue and, dared he say it, rather flamboyant ? 
There was no doubt whatsoever that decorative 
trim which gave a car “class” or what some manu- 
facturers called, “the thoroughbred or custom 
look” was something worth achieving. Furthermore 
and this could not be said of many things today, 
it could, be achieved in this instance, at lower cost. 

It should be recognized that bright anodized 
super-purity aluminium could help sell more goods, 
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particularly in export markets, including “‘alumin- 
ium-conscious” North American markets where, 
per capita consumption of aluminium was at its 
highest. 

It was not only in Germany that bright anodized 
trim was being used in the motor industry, but also 
in Italy, France, North America and even in the 
U.K. It was now becoming increasingly difficult 
to name any bright component which was either not 
already being made, or under test. 


Durability of Bright Anodized 
Aluminium 


Without exception, service tests were con- 
frming the excellent durability of the material 
which had already been demonstrated in laboratory 
tests. He had recently seen a radiator grille, which 
after 30,000 miles was in excellent condition and 
not pitted like the chrome parts on the same car. 
A recent article in a French journal referred to 
the atrocious road conditions of last winter and 
commented favourably on the appearance of 
bright anodized aluminium hub caps after a year’s 
service—15,000 kilometres. These were not 
isolated cases. 

The motor-car industry, Mr. Spillett said, as 
one of the largest users of chrome-aickel plate, was 
bound to figure largely in the debate, but there were 
other applications where the higher efficiency of 
the material was a telling factor—for example, in 
reflectors of many types. The production experience 
gained in this established application would be 
valuable in extending the use of the material into 
other fields. 

Various brightening processes were available, 
both chemical and electrolytic, and these were 
profitably discussed at the Annual Conference of 
the Institute. Automatic plants for anodizing 
were in operation, and similar plants for brightening 
were being developed. 

Turning to the metal itself, it had been said that 
aluminium was too soft—doubtless this was also 
postulated before aluminium was used in aircraft, 
and as an example Mr. Spillett quoted the fact that 
in two of the large contemporary aircraft now being 
manufactured, aluminium alloys constituted 76 

. and 80 per cent. of the total structure weight. 

Super-purity aluminium was, he said, one of the 
softest metals, and in the annealed condition its 
ductility approached that of lead, but alloys were 
available with adequate strength for the decorative 
applications under consideration; aluminium was 
a versatile material. Furthermore, while the super- 
purity aluminium bese gave the high brilliance, it 
was the hard tenacious anodic film which provided 
protection, and it was with these high-purity 
materials that the most durable film was obtained. 
In addition, he said, the films were easily cleaned; 
only clean water was required. 

4 


Aluminium was renowned for its ease of working, 
it could be readily spun, pressed and worked by the 
usual processes, and although to date most of the 
bright applications involved wrought materials, 
cast components were receiving attention. 

The question of jointing would probably be 
raised by the opposition, and while soldering and 
brazing might not be suitable in this instance, 
satisfactory alternative methods were available, 
mechanical fixing for example; welding techniques 
were also being developed to avoid the joint being 
apparent after anodizing. 

Mr. Spillett submitted that the advantages of 
bright anodized aluminium were such that they 
could not be overlcoked, and, as in the introduction 
of most new materials, some of the traditional 
methods required to be modified in order to achieve 
progress. 

On the question of cost, he quoted one example, 
which confirmed what Mr. Walker had already 
said, and in his opinion at the same time provided 
further evidence to support the motion. It had 
been the practice in the holloware trade to market 
as a special line, chrome-plated aluminium articles, 
Brightened anodized super-purity holloware was 
now being made in competition with the plated job, 
despite the higher raw-material cost. Super-purity 
aluminium he said, was about the same price as 
brass, volume for volume, and commercial-purity 
aluminium about half the price of super-purity 
aluminium. 

Finally, Mr. Spillett said that Mr. Walker had 
already mentioned that the material could 
“Jighten our loads”, and he emphasized that bright 
anodized aluminium could do this in both the literal 
and metaphorical sense. Its weight was about 
one-third the weight of the standard plated job, 
whether of brass or steel. This should not escape 
the attention of weight-conscious designers and 
engineers in their efforts to improve power/weight 
ratios. With the high cost of power, weight saving 
was of increasing importance and even the railway 
authorities could no longer remain unperturbed 
with the amount of unnecessary dead weight, which 
was being hauled around the country, on the grounds 
that plenty of coal was available. 

Aluminium, he said, was still a relatively new 
material, and to meet the increasing demand in 
established and new applications, production plants 
were being expanded, and new ones being con- 
structed. It was the most abundant metallic 
element in the earth’s crust, and there should be no 
doubts regarding its ready availability. 

He was confident that the immediate future 
would see more and more manufacturers using 
bright anodized super-purity aluminium and 
this proved material would both delight the eye 
and do the job required of it in production and 
service. 
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Mr. Suc seconded Mr. Castell in opposing the 
motion, and while he believed that bright anodized 
aluminium was ideal for some applications and 
would no doubt find its own niche, it would never 
replace nickel/chromeium plated steel or brass due 
to its inherently low strength. Neither would the 
introduction of super-purity aluminium be rapid, 
for none of the brightening processes used on this 
material could be made automatic. 

These assertions he said, were not made without 
experimental backing, for he had had personal 
experience of comparative trials of super-purity 
aluminium and nickel plating. 


Rigidity of Super-purity 
Aluminium 

Super-purity aluminium was not a suitable 
material to use where rigidity was required. The 
addition of up to 2 per cent. magnesium gave 
greater strength, and half or fully hard alloy sheet 
must be used, for maximum tensile strength. The 
elongation of these grades was low, he said, so that 
forming was more difficult, particularly as the 
magnesium alloy tended to work-harden rapidly. 

Even if fully hard 1} per cent. magnesium alloy 
was used, then its thickness would have to be 1+ 
times that of steel to get the same strength. This 
tended to nullify the advantages given by the 
lower density of aluminium. He emphasized that, 
if it was required to keep any article as strong and 
yet make it from aluminium instead of steel, then 
the weight factor in favour of aluminium was only 
1}/1 and not the ratio of densities 3/1. 

Electrolytic treatments or chemical dips could 
be used for brightening the aluminium, and 
electrobrightening was comparable with electro- 
plating as far as the equipment needed and diffi- 
culties presented were concerned; thus no ad- 
vantages were gained. Att first sight the process 
sequences used for chemical brightening appeared 
to be simple when compared with some plating 
operations, but there was no doubt that the treat- 
ments presented some problems. The phosphoric- 
acid-based solutions were costly and the fumes 
evolved during dipping obnoxious, so that now- 
adays the Erftwerke or some similar solution 
containing hydrofluoric and nitric acids was often 
used. If the Erftwerke process was used, the 
Process sequence could not be made automatic. 
The attack on the aluminium was so rapid that 
work had to be out of the brightening bath and 
into the rinse as quickly as possible—otherwise 
there would be no aluminium left to anodize. 
As 0-004 in. was taken off the thickness of aluminium 
during a brightening operation, reprocessing of 
rejects might thin these down to an unacceptable 
extent. 

The highly polished aluminium surface must be 
protected by an anodic film. The harder and more 


pore free this oxide film was the better service 
would be given by aluminium components. The 
most satisfactory oxide coat was produced from 
sulphuric-acid solutions worked at a temperature 
lower than ambient, .e., 55° F, and to obtain this, 
expensive refrigeration would be necessary in the 
summer. 

After anodizing the oxide coat must be sealed 
by immersion, either in boiling water or steam. 
If boiling water was used this should be distilled 
or demineralized. This was simple enough in the 
laboratory, but not so easy in the plating shop. 
Even if distilled water was used it would only be 
pure for the first load placed into it and as the 
water became more acid, so sealing would be less 
complete. The supply of fresh pure water would 
therefore be another expense. 

Steam could be used for sealing, but this pre- 
sented practical difficulties particularly im 
maintaining its temperature at or near 212° F. 


Corrosion Resistance of 
Electroplated Finishes 


The corrosion resistance of plated metal had 
often been compared unfavourably with that of 
super-purity aluminium, but he stressed that just 
as good plating would not deteriorate in service, 
so good anodizing was necessary to protect the 
aluminium. The appearance of super-purity 
aluminium during service depended primarily 
on the anodic film that had been formed on it. 
This oxide film had to be thick, hard and pore- 
free if the aluminium was to have good corrosion 
and abrasion resistance. A poorly anodized piece 
of aluminium soon lost its lustre and looked shabby. 

To obtain satisfactory protection, a thickness 
of 0-0004 in. of oxide was necessary; lower thick- 
nesses might be satisfactory in certain conditions, 
but penetration of thin coats and pitting of the 
aluminium was likely to occur in industrial 
atmospheres. For example, aluminium articles 
with an anodic coat of 0-0002 in. had been found 
to suffer pitting after only four-months’ exposure 
to industrial atmospheres, even though they were 
cleaned with water every week. 

Mr. Such then said that sealing after anodizing 
was also important. A white tarnish appeared on 
the surface of anodized aluminium exposed to 
outdoor conditions and the formation of this 
tarnish or bloom was accelerated if the oxide film 
was not completely sealed. 

The abrasion resistance of anodized aluminium 
was certainly not as good as that of nickel and 
chromium plated surfaces, being much more easily 
scratched. Mr. Spillett had shown that nickel 
had twice the abrasion resistance of an anodic coat, 
thickness for thickness. As a nickel coat on steel 
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Hot-dip Aluminizing 

Two protective treatments of which one in 

particular has of recent years received consider- 
able attention in the technical press, although both 
have been the subject of much research and develop- 
ment, are now claimed to have “‘gone commercial” — 
in America. These are hot-dip aluminizing by the 
Mollerizing process, and the vitreous enamelling of 
aluminium. The former process, which was 
developed in Sweden by G. A. Moeller, is being 
handled in America by the American Mollerizing 
Corporation and the first commercial licensed plant 
has now gone into operation('). The equipment 
consists of an electric salt-bath furnace in which is 
a molten salt (1430-1550° F) mixture consisting 
essentially of barium chloride, sodium chloride and 
cryolite and on top of which floats a layer (2-4 in. 
thick) of molten aluminium. The positive pole of 
a low voltage rectifier is connected to the molten 
aluminium and electrical connection is made between 
the molten salt and the negative pole. Parts to be 
treated are immersed in the salt through the 
aluminium and in addition to iron and steel, 
titanium and molybdenum have been Mollerized. 
Depending upon the operating conditions, the 
aluminium layer is usually 0-002-0-008 in. thick. 


Vitreous Enamelling of Aluminium 


The second process, namely the vitreous enamel- 
ling of aluminium, is now being carried out on 
a large-scale commercial basis by the California 
Metal Enamelling Co. and their plant and procedure 
have been generally described by Gilbert C. Close(?). 
In addition to the correct metal and frit—lead oxide 
or phosphate based and commercially available— 
metal surface preparation plays an important part 
in the procedure. Although no precise details are 
given, the following processing sequence, which is 
performed in 10 ft. x 3 ft. x 5 ft. deep tanks, serves 
to illustrate the scale on which they are working. 
The operations involved are: (a) chromate inhibited, 
non-silicate, non-alkaline cleaner (160° F); (6) hot 
rinse; (c) caustic etch (140° F); (d) hot rinse; 
(e) de-smut-proprietary composition (room tem- 
perature); (f) cold rinse; (g) chromate conversion 
coating (proprietary material); (h) cold rinse; 
(7) dry (190-200° F). This is claimed to provide an 
excellent surface for application of the vitreous 
enamel. 


A Quarterly,Survey of some of the Features 


in Finishing Literature from Abroad 
by SCRUTATOR 


Polishing 

“Rubber-bonded abrasives give new bounce to 
finishing” is the intriguing title of an article(*) 
describing the advantages and applications of 
polishing wheels comprising silicon-carbide abrasive 
embedded in a rubber matrix. Wheels are produced 
up to 8-in. diameter and | in. thick and a variety of 
other shapes (cylinders, cones, points, etc.) are 
available; all in four grit sizes. Although especially 
valuable in solving specialized finishing problems, 
advantages established in production finishing are 
claimed to include the virtual elimination of wheel 
dressing; uniform abrasive action throughout wheel 
life; the cutting or polishing of soft metals without 
digging in, tearing or drawing; and the fact that the 
wheels are completely unaffected by water or other 
coolant. 

Still on the subject of metal polishing though on 
a different scale and for a very different purpose, 
Krill(*) has reported on a new method for the final 
polishing of aluminium metallographic specimens 
using a vibration technique. In this procedure the 
samples are ground and polished by the usual hand 
methods to the final polishing operation and then 
placed in the vibrating polisher. In this the con- 
ventional soft nap cloth is used, but it is cemented 
to the inside of a bowl which forms the polishing 
head and is caused to vibrate by an electromagnet. 
Abrasive is applied to the moistened cloth and 
weights added to the specimens to accelerate the 
polishing action, e.g., 90 gm. for a 1 in. sample. 
Better surfaces than those produced by hand 
polishing are obtained in 30-60 minutes, which 
means that from the point of view of time-saving the 
process is only of advantage when a number of 
specimens are polished at the same time. 

Metal fabricators know only too well the import- 
ance and value of protecting polished metal surfaces, 
and pressure-sensitive tape is widely employed for 
this purpose. Hand application of the tape is 
frequently a difficult and time-consuming job and 
a machine to do this has recently been introduced 
in America(*). The machine, which is manually 
operated by two men, will apply the tape to 4 
maximum width of 5 ft. on sheets 12 ft. long, the 
approximate time for such a sheet being 1 minute 
per side. It is also hoped to introduce an auto- 
matically-operated unit in the fairly near future. 
(continued in page 389) 
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DRY GALVANIZING 


Some Comments on the exact Significance 


of the Process and its Comparative Efficiency 


by HEINZ BABLIK, Prof. Dr. Ing. (Vienna) 
and F. GOTZL 


N SPITE of the publication of a not incon- 

siderable amount of literature on the subject(*), 
there is much practical evidence that the exact 
significance of the dry-galvanizing process is still 
not fully appreciated; the chief impression which 
is commonly encountered is that dry galvanizing 
involves a lower zinc consumption than does the 
wet process. This has led to many galvanizing 
plants changing their practice from wet to dry 
galvanizing in the hope of achieving economies, 
a change which has been fostered by having been 
able to visit plants operating the dry process. 
Such plants produce articles of good appearance 
and exhibit very pleasant and well ventilated work- 
ing conditions; in fact in some instances the 
pickling and galvanizing departments have been 
known to be decorated with flowers! Unfortunately 
the good impression created by these pleasant 
surroundings is all too often dispelled by a critical 
examination of the goods being processed. 


Dry galvanizing at present finds particular 
preference for the coating of buckets, watering cans, 
and similar hollow-ware. In Table I are set out 
the results of a critical examination of coating 
thickness and aluminium content of the coating 
on samples of hollow-ware produced in Western 
Germany. The first column of the Table also 
indicates, as far as it could be determined, whether 
the wet- or dry-galvanizing process was operated. 

Two points emerge clearly from the data 
presented in Table I, viz.:— 


1. The coatings alleged to be applied by the 
dry-galvanizing process were not in fact dry 
galvanized in the proper sense of the term. 


2. The gain in weight and consequently the 
whole zinc consumption is higher for the 
supposed dry-galvanized articles than for 
the older wet galvanizing. 

Furthermore, the greater expenditure of heat 
and man-power for the so-called dry-galvanizing 
process is an additional cost which cannot be 
off-set against a saving in zinc consumption.. The 
Whole lesson of this is that dry-galvanizing only 








TABLE I 
Galvanizing 
process Article Aluminium Coating 
nominated as percent. gm./sq. m. 
? Watering can 1 0-015 845 
Dry” Watering can 2 0-029 716 
? Bucket 1 0-012 630 
“Dry” Bucket 2 0-025 546 
Wet Bucket 3 0-— 430 
“Dry” Vessel 1 0-027 615 
“Dry” Vessel 2 0-050 610 
“Dry” Vessel 3 , 0-032 465 
“Dey” Vessel 4 0-012 418 





leads to a reduced zinc consumption if the proper 
dry-galvanizing process is operated and not just 
a process in which only the visible handling is seen 
to be dry. 

In order to understand the full character of the 
dry-galvanizing process, it is not sufficient to study 
only the outward appearance of the process. The 
actual use of the terms wet and dry derives from 
the obvious and outward differences apparent in 
the processes. In wet galvanizing the ware enters 
the zinc bath with a wet surface and in dry gal- 
vanizing with an apparently dry surface. These 
two facts in themselves have no bearing on the 
zinc consumption. The whole essence of the correct 
dry-galvanizing process is that the zinc bath has 
an aluminium content of 0-1 to 0°15 per cent. In 
order to be able to maintain this aluminium content 
in the bath, it is necessary to dispense with the use 
of a flux cover on the bath surface, therefore the 
surface of each article entering the bath has to 
have its own flux coating. Fluxing is effected by 
introducing on the surface of each article the 
necessary quantity of flux which melts and fluxes 
the surface of the ware immediately on entering the 
bath(*). 

Hence the sole criterion of dry-galvanizing is 
that the aluminium content of the zinc bath shall 
be between 0:1 and 0-15 per cent. If the zinc 
does not contain this percentage of aluminium there 
is no advantage, but only additional difficulty, in 
pre-fluxing the surface of the ware. With an 


aluminium content of 0-05 per cent. and pre- 
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Fig. 1 (x 360).—Section through dry-galvanized coating. 


fluxing, the zinc consumption is no lower than it 
is in properly conducted wet galvanizing. 


A significant zinc saving is only possible if by 
means of correct galvanizing the formation of an 
iron-zinc alloy layer is virtually eliminated, so that 
the coating only consists of pure zinc. Figs. 1 and 
2 show in section the structures of a dry- and a wet- 
galvanized coating. The thickness of a dry- 
galvanized coating is approximately 150 gm. per 
sq. metre of surface, while that of a wet-galvanized 
coating is 450 to 600 gm. per sq. metre, i.e., three 
to four times as great. (The figure of 150 gm. per 
sq. metre coating weight for dry-galvanized coatings 
is only correct for flat sheets and does not apply 
in the case of articles of complex shape. The 
thickness of the pure zinc layer depends on the 
rate of withdrawal from the bath and the free flow 
of the zinc on the surface of the article. In the case 
of such complex shapes as watering cans, the zinc 
coating will be heavier than the figure quoted and 
moreover will vary over the surface of the article.) 

The iron-zinc alloy layer which is formed fairly 
evenly over the surface of the ware during wet- 
galvanizing comprises some % to ? of the coating 
thickness. The variation in the thickness of the 
coating therefore has a lower limit at the thickness 
of the alloy layer. Hence the thickness of a wet- 
galvanized coating, especially on such goods as 
hollow-ware exhibits considerably less variation 
than does that of a dry-galvanized coating. 


In reviewing these facts it must be borne in 
mind that the protection against corrosion, 1.e., 
the service life, of a galvanized coating is only a 
function of the areas with the thinnest coating and 
the presence of sporadic areas of greater thickness 
does not increase this life and is only wasteful of 
zinc. Generally speaking, a coating thickness of 
150 gm. per sq. metre is sufficient for a bucket, 
and will afford protection against corrosion for the 
presumptive service life of the article, although 
such a thickness affords insufficient protection 
against the corrosive influence of many modern 
washing materials. Therefore a proper dry- 
galvanized coating, with the low zinc consumption 
characteristic of the process, is only obtained if 
the aluminium content of the bath is 0-1 to 0:15 





Fig. 2 (x 360).—Section through wet-galvanized coating, 


per cent. and the coating has the structure shown 
in Fig. 1. 

The maintenance of the correct aluminium 
content in the zinc bath demands very frequent 
analysis. Owing to its greater affinity for oxygen, 
aluminium oxidizes from the melt more rapidly 
than does the zinc. Furthermore, the rate of loss 
of aluminium by oxidation is increased by the 
introduction of moisture on the pre-fluxed surface 
of the ware. Hence the aluminium content of the 
bath should be determined, by a method capable 
of giving very precise results, at least at four-hourly 
in'ervals. The operation of a dry-galvanizing 
pl:nt without adequate facilities for carrying out 
this analysis is likely to be a very chancy business. 
The development of the correct coating structure 
depends almost entirely on the aluminium content 
of the bath which has to be adjusted to suit the 
chemical composition of the iron base(*). 

When assessing the zinc consumption the far 
higher quantity of zinc ash produced by the dry- 
galvanizing process has to be taken into considera- 
tion so that the gain in weight of the ware is no 
direct guide to the zinc consumption. 


Fig. 3 (x1/3).—View of coating showing alternate thick 
and thin coated zones. The zinc from the thick coating 
tas formed into droplets which have run into the 
adjacent area. 



































































( 


eS ee ee | 


a Se ee 























6 october, 1956 metal finishing journai 
Dry Galvanizing 
(continued from page 366) 
The examination of the structure of a dry- 
d coating reveals that there is no reaction 
between the iron surface and the molten zinc. 
The aluminium present in the bath acts for a short 
time as an inhibitor preventing interaction between 
iron and zinc. Hence, very much more careful 
surface preparation of articles destined for dry- 
g. galvanizing is called for than is the case in wet- 
hie. 
m Also the method of fluxing is different. In true 
dry-galvanizing, a zinc-chloride flux must be used 
m in order to guarantee a quick fluxing action. This 
nt flux is removed comparatively quickly from the 
n, iron base but has a less powerful action than does 
ly an ammonium-chloride flux melted on the bath 
as surface which removes contamination of the 
ae surface much more rapidly(*). 
ee A further difficulty in the operation of dry- 
ne galvanizing arises from the concentration of 
le aluminium oxide on the bath surface. This oxide 
ly is practically unaffected by the chloride flux and 
8 can give rise to trouble in the form of black 
ut spotting(*). Also, the presence of the aluminium- 
m oxide film prevents the smooth flow-off of the 
“ pure zinc layer and can produce the effect shown 
m in Fig. 3. 
f The relevant points in this comparison of the 
™ two processes may be summarized as follows: 
y- 1. The galvanizing process commonly used for 
a- hollow-ware, described as dry-galvanizing, 
10 is not really the proper dry-galvanizing 
process. 

2. Such a process does not consume less zinc 
ck than properly carried out wet-galvanizing, 
“ on the contrary wet-galvanizing is usually 

more economical of zinc. 

3. The operation of the correct dry-galvanizing 
process for hollow-ware involves so many 
ancillary difficulties that its benefits may 
well prove to be illusory. 
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Published below are the references contained in the 
first chapter of this séries which were held over from 
the September issue owing to lack of space. 
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THE 
INSTITUTE 
OF 
VITREOUS 
ENAMELLERS 


22nd ANNUAL 
GENERAL MEETING 
AND CONFERENCE 
IN BRIGHTON 


Report of Proceedings and Presidential Address 


HE TWENTY-SECOND annual general 

meeting and annual conference of the Institute 
of Vitreous Enamellers was held in the Hotel 
Metropole, Brighton, on October 4 and 5, 1956. 
Over the period, nearly 200 members and guests 
participated in the technical sessions and social 
functions. 

The proceedings opened on the morning of 
October 4 with the annual general meeting at which 
Mr. W. Thomas (chairman of council) presided. 
In his report to members, the chairman said that 
the past year had been one of consolidation and 
intense activity behind the scenes following the 
generally acknowledged success of the second 
International Conference which had been held, 
principally at Leamington Spa, the previous year. 
The Technical Committee continued to be most 
active under the guidance of its chairman, Mr. J. 
W. Gardom, and two new sub-committees had 
been set up to study matters of great topical 
importance, namely the effect of detergents on 
enamelled surfaces and the use of vitreous enamel 
in architectural applications. Further sub- 


committees to review other aspects of the use of 
enamel were also contemplated. 

The Education Committee under the chairman- 
ship of Mr. J. H. Gray, had held another most 
successful Summer School at Ashorne Hill and 
plans were well advanced for the next School in 
the summer of 1957. 

The work of the Development Committee of 
which Mr. John Hooper was chairman, had 
continued through the year, and Mr. Thomas was 
pleased to be able to report that it seemed likely 
that the amended Memorandum of Association and 
the new Articles would be placed before members 
for their approval at a special meeting in the very 
near future. 

To the Library and Publications Committee, 
presided over by Mr. A. McLeod, fell the task of 
providing the technical programme for the Annual 
Conference, and the papers assembled for presenta- 
tion over the next two days were in themselves 
evidence of the valuable work of that committee. 

Mr. Thomas referred to the fact that Mr. H. 
Laithwaite, who had been elected to the chair of 


Members of the Institute with their ladies and guests at the Conference Banquet. 
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Mr.C. R. Wheeler, C.B.E., president 
of the Institute (extreme right) with 
Mrs. Wheeler, and Mr. W. Thomas, 
chairman of Council, with Mrs. 


Thomas 


the Council at the beginning of the year, had 
resigned this office on taking up an appointment 
in South Africa. Mr. Thomas expressed his thanks 
to Council for the honour done to him in electing 
him to take over the remainder of Mr. Laithwaite’s 
term of office. In closing his report, the chairman 
expressed the thanks of the Institute to the Secre- 

and all the honorary officers without whose 
hard work and enthusiasm none of the achievements 
recorded would have been possible. 

Then followed the presentation of the financial 
report by the Hon. Treasurer, Mr. W. S. Grainger, 
after which a formal motion was proposed by Mr. 
J. W. Gardom, past president, for the election of 
Mr. C. R. Wheeler, C.B.E., as president of the 
Institute for the next two years. This was seconded 
from the chair and carried with acclamation. As 
it had not been possible for Mr. Wheeler to be 
present at the annual general meeting, his cere- 
monial induction followed by the presentation of 
his Presidential Address took place on the following 
morning. 

Institute Awards 

Dealing with the Institute Awards, the Chairman 
expressed the great disappointment of Council 
that no entries had been submitted for either the 
Whittle or the Biddulph competitions. He hoped 
that companies in the industry would give every 
encouragement to their younger personnel to enter 
for these competitions, details of which for the 
coming year would shortly be announced. He was 

happy to report that, on the unanimous 
recommendation of the Library and Publications 
Committee, the W. S. Grainger Medal had been 
awarded to Mr. N. S. C. Millar for his paper on 

Some Factors Affecting the Physical Properties 
of Vitreous Enamels”, and for his contribution to 





strengthening the ties of the Institute with kindred 
societies in Europe by presenting this paper at a 
meeting organized by the Federation des Entre- 
prises de l’Industrie des Fabrications Metailiques 
in Brussels earlier in the year—a meeting which 
had been attended by a small party representing 
the Institute. 


The result of the ballot for the election of three 
members to fill vacancies on the Council was next 
announced, the elected members being Mr. J. H. 
Gray, Mr. J. Nicholls and Mr. N. S. C. Millar 


Following the annual general meeting, the first 
technical session of the Conference was held, at 
which Mr. T. J. MacArthur presented a paper on 
“The Past, Present and Future Developments of 
Vitreous Enamel as a Finish”. Following luncheon, 
the afternoon session was devoted to a Symposium 
on “Mechanization in Enamelling” to which the 
following three papers were contributed: “Pickling 
and Pre-Treatment” by J. Stack; ‘Enamel 
Application” by W. B. Noon; and “Drying and 
Fusing” by T. MacPherson Lees. 

On the morning of October 5, Mr. C. R. Wheeler 
was formally inducted as president of the Institute 
by the retiring president, Sir George Briggs. In 
investing Mr. Wheeler with the presidential chain, 
Sir George Briggs said that he congratulated the 
Institute on obtaining the services of Mr. Wheeler 
as president, and he was sure that they would find 
him enthusiastic and active in support of the aims 
of the Institute. Mr. Wheeler thanked Sir George 
for what he had said and for his contribution to the 
progress of the Institute during his own Presidential 
term. The president then delivered his address, 
which was followed by the third technical session 
at which was discussed a paper on “The Effect of 
Some Mill Additions on the Abrasion Resistance 
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of a Titania-opacified Enamel” by R. H. Ashby 
and B. K. Niklewski, D.Sc.(Tech.). 

In the technical session in the afternoon, papers 
were presented by E. W. B. Dunning under the 
title “An Eye to Colour” and by S. H. Ryder on 
“Current Mill Room Practice”. The technical 
proceedings were wound up with a showing of the 
film, ““The Titanium Pigment Story”, which had 
been made available through the courtesy of 
British Titan Products Co. Ltd. 

In the evening the Conference culminated in a 


reception by the President and Chairman of Coungi! 
and their ladies, which was followed by the Annual 
Banquet. Principal guest at this function was Sir 
Harold Hartley, K.C.V.O., C.B.E., who proposed 
the toast of the Institute of Vitreous Enamellers 
and the vitreous enamelling industry, to which the 
president responded. The toast of the guests was 
proposed by the chairman of council and res 

to by Mr. Barrington Hooper, C.B.E. The Banquet 
was followed by dancing. 


wo * * * 
PRESIDENTIAL ADDRESS 


delivered to the Institute of Vitreous Enamellers by 
C. R. WHEELER Esgq., C.B.E. 


Y business experience unfortunately has not 

included any intimate knowledge of the art of 
vitreous enamelling, but on the other hand I have 
had a life-long experience of the production of iron 
and steel. I propose therefore to confine my address 
to some considerations, practical and commercial, 
affecting cast iron and steel for the vitreous 
enamelling industry. 

There is an increasing tendency in the vitreous 
enamelling trades to use a still larger proportion of 
steel pressings in place of iron castings. This is in 
spite of the fact that the cost of raw materials, 
namely cast iron as delivered to the foundry on one 
hand and sheet steel as received in the pressing shop 
on the other, is very much in favour of the former. 
Thus, for example, the average price of pig iron can 
be taken as being approximately £19 to £20 per ton, 
whereas sheet steel is from £50 to £53 per ton, 
roughly worked out as follows: 


Basis price per ton £44 to £47 
Shearing " - ae 
Extra for Deep Drawing ... (£1 
For Special Deep Drawing 
Quality ois a 
Flattening _... ‘ £1 


There are additional adjustments to be made for 
size of sheets and for quantities. With the above- 
mentioned pronounced differences in the initial 
cost in mind, we are forced to conclude that the 
use of pressings must lead to substantial advantages 
during the subsequent operations connected with 
the various processes of enamelling. It is, therefore, 
a matter of considerable interest .and potential 
importance to all concerned to try and pin point 
some of the fundamental reasons for this growing 
preference for steel pressings. 

The ultimate object I have in mind is to draw 
attention to some of the outstanding features which 
are associated with steel in this connexion, and to 
suggest a possible line of co-operative effort between 
vitreous enamellers and steel makers for the purpose 


of selecting the kind of steel which will give the best 
all round results from the enamellers’ point of view. 

Some indication of the comparative costs is given 
by the figures shown on Table I. These figures refer 
to two particular articles produced in the form of 
castings and pressings respectively. From these it 
will be seen that the weights of the pressings are 
something of the order of 50 per cent. less than the 
castings and the corresponding saving in the weight 
of enamel coating required amounts to about 
40 per cent. In quite general terms these savings 
are due to: 

(1) The surface characteristics of castings are 
inevitably much more irregular and less 
suitable for coating purposes and, therefore, 
require more enamel to cover up potential 
surface defects. 

(2) As a general rule castings are more intricate 
and in consequence present a larger surface 
area for coating. 

(3) When dealing with pressings the coating 
operations can be much more conveniently 
carried out on an automatic scale than is the 
case with castings. 

Another factor of economic importance is that the 
production rates with steel pressings can be speeded 
up much more readily than with iron castings. Thus 
for example, for the firing process alone when using 
a continuous-type furnace, a conveyor speed of 
say six feet per minute can be used for steel com- 
ponents whereas for a similar article in cast iron this 
might have to be slowed down to about |} feet per 
minute, thus reducing the production rate for 4 
given furnace unit to about 25 per cent. of that for 
steel pressings. 

There is, however, one factor relating to the 
enamelling process which is in favour of using iron 
castings. It is that a lower firing temperature 1s 
required for fritting on the ground coat, namely 
750° C as compared with about 840° C for pressings. 
This higher firing temperature for steel pressimgs 
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TABLE I.—Comparison of two given pieces of a modern gas cooking appliance by weight of: piece 
and weight of coating. 
































PIECE I PIECE II 
CASTING | PRESSING | CASTING | PRESSING 
| Gauge of piece 12 to 14 is | 10 18 
1. Weight of piece blank after preparation 100 38-09 100 42-15 
Weight of piece coated and fired 108-26 42:86 115-87 47-11 
| 2. Ratio of weights of coatings in each piece 100 | 60 | 100 60 














1. The weight of each blank casting after preparation is given by the index number 100. Other weights are relative 


to this index. 


2, Similarly, the weight of the coating on each casting is given by 100. 


may at first sight appear to mean a larger con- 
sumption of fuel, but there are good reasons for 
believing it will be more than cancelled out by the 
increased rate of output with the pressings. 

One rather important drawback associated with 
the process of enamelling iron castings is that the 
number of rejects is usually much larger; this may 
be as much as two or three times the quantity which 
arise when similar component parts of steel 
pressings are enamelled. 

In addition to the number of rejects being larger 
it must also be remembered that the cost per unit is 
higher, as will be seen from an examination of the 
figures of Table II. It is true defectives can usually 
be recovered, but this is more effectively achieved 
in the case of pressings because they are de- 
enamelled chemically by means of caustic soda. 
With castings it is the custom to do this by shot- 
blasting and re-annealing. 

As already intimated sheet steel pressings provide 
a much better and more regular surface and in 
consequence they require less preparation for the 


Received in sheet form. 


Blanked and pressed. 


Degreased and pickled. 


Enamelled. 


latter operations and can be effectively coated with 
a smaller weight of enamel per unit area. 


Quite briefly, the different processes to which it 


is necessary to subject pressings and castings can 
be tabulated as follows: 


Steel Pressings Tron Castings 
Received from foundry 
in fettled condition. 

Inspected and any 
rough edges or burrs, 
etc., removed. 

Machined where 
necessary. 

Annealed and shot- 
blasted. 

Enamelled. 

From this it is obvious that more detailed 


preparation is necessary in the case of castings, and 
this naturally involves a more extensive system of 
inspection before enamelling; and even after this 
additional preparatory work the enameller still has 
to accept a higher proportion of rejects. 


TABLE II.—Operating costs for the production of two given pieces of a modern gas cooking appliance. 





























CASTING PRESSING 
Prece I Prece II PIECE I Prece II 
0 » ) 0 | 

Price of casting ws aid 28-9 39-2 Price of material om ae 16-2 15-7 
Machining... a ota 9-9 12:9 Pressing * 75 4-6 
Annealing and Shot Blasting 10-4 6°8 Bracket and Weld 3-5 0-6 
Pickle Sas 1:2 1-2 

Cost before enamelling de 49-2 58:9 Cost before enamelling 28-4 22:1 
Vitreous Enamel Materials... 16°2 16°5 V.E. Materials i sa; 45 | 46 
V.E. Labour and Overheads ... 34-6 24°6 V.E. Labour and Overheads ... 23°1 | 1% 
TOTALS , | 100-0 | 100-0 TOTALS cay oo 56-0 40-0 























1. In each example, the finished price of the casting is given the value of 100-0 as an index number. All other 


Prices are relative to this index. 


/ 


2, Attention is drawn to the remarks in the text concerning capital costs. 
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In the comparison of the operating costs for 
pressings and castings in the production for two 
corresponding pieces used in the construction of 
a modern gas cooker, it will be seen there is a saving 
in operating cost at every stage of the process, in 
the case of the pressings, from the price of the base 
material to the finished enamelled article. Special 
attention should be drawn to the item “Cost of 
Vitreous Enamelling Materials” in Table II, where 
the additional cost in the case of the casting can 
hardly be regarded as realistic. 

Whilst it is true that a casting usually requires 
more enamel than a pressing, in these particular 
instances the pieces were comparatively simple in 
design and, therefore, the cost of materials for the 
castings should not have been more than about 
twice those for the pressings. Nevertheless, even 
if due allowances are made in that respect it is quite 
clear that the pressings still retain a very distinct 
advantage from the point of view of operating costs. 

Unfortunately, accurate data are not available to 
show the initial costs involved in the provision of 
the necessary equipment for the two sample pieces 
in question, but they would probably be of the 
following order: 

The cost of a pattern for the casting would 
probably be around £70. 

The cost of press tools for the pressing would 
be very considerably more, perhaps in the 
region of £1,500 to £2,000. 

Now the life of a given model of any appliance, 
that is the period during which it continues to be 
made may be taken as 2} to 3 years. It is clear, 
therefore, that a high rate of production, say of the 
order of 800/1,000 appliances per week, will be 
necessary if the capital outlay connected with 
a pressing is to be amortized. The difference 
between the operating costs in respect of castings 
and comparable pressings would appear to be large 
enough to support a high rate of amortization and 
still show a worthwhile gain. 

There has been a large reduction in the weight of 
completed comparable cookers during the last 
twenty years. An average pre-war cooker would 
have weighed approximately 300lb. whereas a 
comparable cooker nowadays would weigh only 
200 Ib. Of course, this reduction in weight cannot 
be entirely ascribed to the replacement of castings 
by pressings; it is partly due to simplification and 
improvement in design, but the increasing use of 
pressings has undoubtedly made a substantial 
contribution in that direction. 

In view of the fact that these notes appear to 
demonstrate that the advantages of pressings are 
overwhelming as regards cost, the question might 
well be asked—“‘Why should a gas cooker not be 
made entirely of pressings ?” If it were a straight- 
forward matter to make a cooker in this way, the 
trade would probably be happy to do so, but the 





transition from castings to pressings has aln 
reached a very advanced stage and only the more 
difficult subjects now remain. To cover cases of this 
kind a modified procedure might have to be 
followed, thus for example, in order to produce a 
burner as a pressing it would have to be funda- 
mentally re-designed and this entails some addi- 
tional investment in the pressing and welding 
equipment necessary to produce the new type of 
article. As it is at present, with the burner made of 
cast iron, there is a very high rate of production due 
to the fact that such a small part can be hung in 
clusters for passage through the continuous fur- 
naces, while the finish is not of primary importance, 
Nevertheless, it is probably a safe prediction that the 
day is not far off when gas cookers in this country 
will be made entirely of pressings. 

The material supplied to the trade in the United 
Kingdom is low carbon steel of enamelling quality. 
However, the conventional, and the one which is 
extensively used in America, is known as ingot iron, 
or enamelling iron. The manufacture of this 
material in this country has been discontinued and 
the cost of importing it is very high. It is quoted 
c.i.f. Swansea as follows: 


Basis price per ton whe 2 8 
Deep drawing extra ... £3 12 0 
Patent flattening extra ... £6 0 0 


It could be made here if required in sufficient 
quantity, and it may be that its use will grow in the 
future, providing it can be demonstrated that its 
technical superiority outweighs its present cost 
disadvantage. With recently-developed methods of 
steelmaking it seems possible to make a substitute 
for ingot iron which will be equal to it as regards 
enamelling qualities and still prove to be much less 
costly. This will be referred to again later. 

It is difficult to give an exact price for cast iron in 
America, but according to figures printed in the 
American magazines Iron Age and Steel, the price 
per ton of foundry iron is quoted as being between 
$55 and $70 per gross ton f.0.b., averaging about $60. 
This is equivalent to a variation from £19 12s. to £25 
per ton, with an average of about £21 per ton, which 
is comparable with the United Kingdom price. 

In the United States, the basis price at the mill 
per ton of enamelling iron, expressed in sterling is 
£54, whilst the corresponding price at the mill of 
carbon steel as supplied to the enamelling trade is 
£47 15s. 

Moreover, the extra for deep drawing on enamel- 
ling iron is £3 12s. per ton, where the extra for deep 
drawing on carbon steel is £2 per ton. These prices 
are comparable and relate to 100 tons of 8 ft. by 4 ft. 
20-gauge sheet. 

With these marked differences in mind the 
question naturally -arises of why the enamelling 
industry in the United States prefer to use enamel- 
(continued in page 388) 
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MECHANIZATION IN ENAMELLING: A SYMPOSIUM 


PICKLING AND 


PRE-TREATMENT 


by J. STACK * 


A Paper presented at the Annual Conference of the Institute of Vitreous Enamellers, Brighton, 
October 4 and 5, 1956. 


THs paper is presented as an outline commentary 
on mechanical developments used for the 
chemical processes applied to sheet-steel articles 
prior to the application of vitreous enamel. Chemical 
analysis and variations in pre-treatment are not 
introduced in detail as they are considered to be 
outside the present terms of reference. 

The vitreous-enamelling industry has been long 
familiar with mechanical-handling methods insofar 
as they can be applied to its numerous and diverse 
processes. Throughout this industry there is 
somewhere in use a mechanical device or automatic 
unit performing almost every operation. While 
designers and suppliers of automatic equipment are 
usually prepared to study the specialists’ problem 
and to adapt or improvise on standard units, the 
practitioners in vitreous enamelling, mostly of 
necessity, have developed and introduced a con- 
siderable range of automatic equipment specifically 
for their own requirements. Well-known it must 
be, that there are still a number of ingenious 
contrivances which, though in use in some part of 
the industry, have not been available for more 
general use. 

The need for a remarkable degree of self- 
sufficiency arises, perhaps almost entirely, from 
the specialized nature of the diverse processes 
involved in vitreous enamelling. That the industry 
has many applications for its unique qualities as 
a metal finish has been already discussed'. The 
industry has extensive outlets for its products but 
it is, nevertheless, small in comparison with other 
metal-using industries and those engaged in 
manufacturing domestic goods. The potential 
supplier of mechanization projects for this specialized 
industry, therefore, often finds great difficulty in 
recovering the high cost of research, experimental 
work and development. This factor has been 
mentioned elsewhere! in relation to other fields in 
which vitreous enamelling might find an outlet, 
but it refers also to the equipment which is used. 

Pickling and pre-treatment seem to have been 
neglected almost completely by chemical engineering 
designers until little more than ten years ago, 

Ough one continuous system was, in fact, in 
Use in 1926. This apparent neglect was general 


——... 





* E. Curran Engineering Ltd. 


throughout the ferrous and non-ferrous industries. 
Even today the “pickle room” has often the 
character of a Cinderella in many factories, 
especially elsewhere than in this particular industry. 
Avoided by visitors and dismissed disparagingly 
in discussion, these industrial Cinderellas are often 
a constant source of anxiety. They receive the 
unwelcome attentions of factory inspectors, are 
spurned by suitors in the guise of job-seekers and 
are blamed for more faults than, in reality, can be 
traced to them in spite of their unattractive 
appearance. 

In making a contrast between a static pre-treat- 
ment system having few or no _ mechanical 
characteristics and relying entirely on manual 
handling and a continuous automatic machine, it 
is unwise to exaggerate the difference in actual 
chemical or treatment results. This tendency is 
all too frequent in every sphere. Simple immersion- 
type lines are in constant use producing chemically 
clean surfaces and special finishes of a high standard. 
There may be still some articles which can be 
cleaned only by means of complete immersion and 
by manual handling. 

The successful incorporation of all cleaning or 
pre-treatment operations in one automatic unit 
has been accomplished by very few builders of 
equipment. Such a machine must command a price 
which seems excessive as an alternative to a few 
tanks and a lean-to type of shed. This frequent 
comparison is ill-conceived and is insupportable 
when all factors are considered and related, but it 
still remains a primary obstacle for both the supplier 
and the prospective user. 

A mechanized system in pre-treatment should 
provide for the automatic conveyance of com- 
ponents or articles through all the chemical 
solutions, adequate water rinses and final drying. 
Ideally, the articles should be conveyorized from 
the press-line or fabricating shop to the point of 
loading and the discharge from the mechanized 
cleaning unit should be situated as near as possible 
to the point of ground-coat application. Manual 
handling is then confined to loading the machine 
and to distribution for primary enamelling. In 





1 MacArthur, T. J. “Developments of Vitreous Enamels as 4 
Finish” 1.V.E. Prep. 
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the main, there are four types of units available 
which have these characteristics: 

(a) The overhead conveyor system, on which 
articles are hung directly or loaded in baskets 
and lowered successively into open tanks, 
conforming in size according to the solution 
or time cycle incorporated in the conveyor. 
This type of unit is most frequently seen in 
factories where flat-ware is produced. 

(6) The automatic conveyor system, consisting 
of a series of high lifting arms from which the 
articles are suspended and are propelled 
through the open solution tanks. A fast 
transfer mechanism provides for the quick 
raising of the articles from one tank and 
lowering into the next. Tank sizes are varied 
to conform with the cleaning cycle. It is 
believed that there is only one unit of this 
design in this country. 

(c) A horizontal tunnel-type machine through 
which the ware is carried by means of 
baskets or hooks on a monorail conveyor. 
The solutions are successively sprayed on 
to the articles as the conveyor takes the 
hooks or baskets through the tunnel. In 
vitreous enamelling this machine is almost 
certainly found only in America. 

(d) The continuous flat conveyor, a tunnel-type 
machine in which the ware is subjected to the 
jet-spraying of the solutions which are cir- 
culated by means of pumps from the tank 
reservoirs through headers and spray tubes, 
with filters provided where necessary. 

All these mechanized or part-mechanized systems 
should reduce the labour factor to a minimum, with 
a consequent saving in cost and errors and inade- 
quate cleaning, as a result of slackness by operators 
of manually-controlled units, are eliminated. The 
two open-tank systems in (a) and (6) incorporate 
fume extraction by means of suction fans. Ventila- 
tion ducts on the tunnel-type units take away all 
steam and fumes; depending on local conditions, 
forced draught by means of fans may or may not 
be necessary. 

Of primary importance in the design of all these 
and similar mechanized metal pre-treatment units 
is the conveyor. Most automatic factory equipment 
requires the installation of a reliable means of 
conveyance and nowhere more so than in this 
section under discussion. The chemical solutions 
in the metal preparation tend to remove rapidly all 
types of lubricants from the conveyor system. 
Reference to this subject is made in a recent 
issue of Sheet Metal Industries*. Appreciating that 
wetting by any liquid provides some lubrication, 
the builder of the flat-type cable conveyor used in 
(d) above, continues to fit the independent strands 





*See Jost, H. Peter, Sheet Metal Industries, 1956, October, 33 (354) 
p.p. 679, 690, 697. 


of rubber-covered, Monel-metal ropes. Another 
reason for the use of this type of conveyor for over 
25 years is its reliability in continuous operation, 
Two, three or more cables may break in the course 
of long usage, but the conveyor will continue to 
operate until normal shut-down permits repair, 

Material selection is another factor which has a 
considerable bearing on long plant life, freedom 
from corrosive attack, and cost. The choice in 
spray system should differ from specifications of 
materials in open-tank immersion-type construc- 
tion because of the different chemical reactions set 
up by acid spraying in contrast with immersion. 

There are a number of interesting variations of 
the mechanized system mentioned above. In 
factories where the quality of steel or type of 
production requires it, grease and soil are removed 
by burning. Mechanization of grease-burning and 
subsequent descaling and cleaning has been very 
successfully applied for many years. The con- 
tinuous wire-rope flat conveyor of the furnace is 
interlaced with the rubber-covered wire-rope 
conveyor of the automatic spray-type machine. 
By speed adjustment of the independent powered 
drive of each conveyor an admirable automatic 
transfer of the components is achieved. Naturally, 
the capacities of the two plants have been correlated 
in design. Not to be overlooked in this type of 
installation is the use of the grease-burning unit 
for annealing heavy or deep-drawn pressings. 

In several recent designs of the completely 
mechanized pickling plant, 7.e., the tunnel-spray 
type, the cable conveyor has been replaced by a 
stainless-steel endless mesh belt of selected quality. 
Though not yet generally used in this country, this 
type of conveyor has proved durable and thoroughly 
reliable in America and elsewhere. It was originally 
feared that the electrolytic effect of mild steel on 
the stainless steel when using H,SO, as the 
pickling medium would result in excessive deteriora- 
tion. The use of an addition of copper sulphate as 
an inhibitor was not adopted and the conveyors 
have not any shown signs of undue wear. Most 
enamellers have had experience of the use of a 
variety of metals in the construction of pickling 
units, so this is an interesting point. 

The two automatic tank systems referred to 
(a) and (6) can be varied in layout to conform with 
site conditions and production range. End-to-end 
loading and off-loading provides for the automatic 
transfer and immersion of the ware through a single 
row of tanks and is particularly suitable for heavy 
loads or bulky shapes. The return-type unit 
comprises two rows of tanks set in a “U” shape 
series. The ware is loaded and discharged at the 
same point. It has been claimed for these machines 
that less than half the normal floor space is required 
in contrast with manually controlled pickling and 
chemical cleaning sections. 
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The general improvement in the quality and 
surface condition of sheet steel in recent years has 
resulted in changes in time cycles of pre-treatment. 
At one time the bottle-neck in vitreous-enamelling 

uction was often the time required for adequate 
acid pickling in the removal of scale and rust, 
but the emphasis in recent years has tended to shift 
to the removal of preservative or oil or whatever 
it may be that steel suppliers apply to the sheet; 
and cleaning now includes, to an ever-increasing 
extent, the nickel strike. These changes in the 
pre-treatment cycle are encountered more fre- 
quently in mass-production factories where the 
manufacturing programme comprises a continuous 
flow of more or less standard sizes and shapes. 


Such is the impregnation of grease, oil, wax, 
rust preventives, drawing lubricants and soil 
(after long storage) that vitreous enamellers have 
sometimes found it necessary to resort to vapour- 
degreasing and follow up with several immersions 
in strong alkaline solutions. The contaminant 
carries on to the acid section! 


The increasing use of nickel in pre-treatment is 
an important consideration for the prospective 
user of an automatic line. There is still great 
uncertainty in this industry about the use of nickel 
not only in the amount of deposition required but 
in taking the decision to use it at all. Sometimes 
the supplier of equipment may be required to make 
the decision and, if installed, to supervise its use. 
What treatment should follow the nickel section 
in the cycle is further complicating the outlook for 
both supplier and user. 


Those points are mentioned—and others 
similarly come quickly to mind—which necessitate 
a reliable method of close control and intelligent 
execution. The combination of close control and a 
large production demands the use of a mechanized 
pre-treatment plant incorporating flexibility, 
economy and speed. 

In the pickling shops of 25 years ago, the main 
emphasis was on removing the scale, rust and 
grease by periods of immersion which varied 
according to the condition of the sheet. Those 
conditions are largely disappearing, due to changes 
in steel production and the quality of the steel 
which is obtainable or, at least, which is making 
its appearance on the market. The need for close 
control has been emphasized by the use of nickel, 
cyanide or nitric acid, and other materials which 
are being introduced into the enamelling industry. 

Complete mechanization consists, ideally, not 
only in automatic movement of the ware, but in the 
mechanical application of the chemical cleaning 
and pre-treatment solutions. This is found in the 
jet-spray types of plants in (c) and (d). The 
mechanical action of spray cleaning in applying 
alkaline degreasing and pickling-acid solutions 





provides a scouring action which speeds up the 
time cycle and, at the same time, can show appre- 
ciable reductions in the chemical cost per ton of 
ware passed through the line. The extent of such 
savings depends on the disposition of and practices 
adopted by the superintendent. In one factory it 
has been claimed that the conversion from still 
immersion tanks to a continuous mechanized spray 
plant resulted in a reduction of alkali concentration 
in the degreasing section from 8 ounces per gallon 
to less than 1 ounce per gallon. In the same factory 
the chemical action of the acid combined with the 
mechanical force of the jet and aeration effect of 
the spray accelerated the attack and shortened the 
pickling time on some articles by a factor of six. 
On another similar plant—in another country— 
the consumption of HCl was said to have been 
reduced by 40 per cent. 


Whether accepting these figures or not, other 
factors will influence the decision to use complete 
or partial mechanization for metal cleaning and 
preparation. For the vitreous-enamelling con- 
tractor or jobber who must be prepared to undertake 
the widest range of work, complete mechanization 
would be extremely difficult. On the other hand, 
the large producer of bulky standard articles or the 
smaller manufacturer handling a range of regular 
sizes and shapes must consider the well-established 
advantages of a mechanized system. These should 
be: 

(a) Lower costs in labour and chemicals. 

(b) Reductions in time cycles. 


(c) Complete automatic control and standardized 
chemical cleaning and finish. 


(d) Elimination of the human element, giving 
reliability of operational performance. 


(e) Clean, hazard-free and fumeless conditions 
for the operators and provision for the 
location of metal-preparation equipment 
within the main production line and in very 
close proximity to the subsequent processes. 
Unless that is possible, there seems little 
point in using mechanized equipment in 
this section. 

(f) Avoidance of excavations, spillage, over- 
flowing tanks and excessive handling and 
racking. 

(g) Considerable reductions in maintenance costs 
of replacement in tanks and ancillary 
equipment and building structure. 

The following gives a factual operational cycle 
in the metal-preparation section of a large Italian 
stove manufacturing concern, where the vitreous- 
enamelled finish is of a high standard. The machine 
is a continuous automatic spray-type unit: 


(Continued in page 379) 
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MECHANIZATION IN ENAMELLING : A SYMPOSIUM 


ENAMEL APPLICATION 


by W. B. NOON * 


(A Paper presented at the Annual Conference of the Institute cf Vitreous Enamellers at Brighton, 
October 4 and 5, 1956) 


[N PREPARING this paper the assumption has 

been made that the subject of mechanical 
handling and the section dealing with enamel 
application, can usefully be taken beyond the strict 
terminology, to include mechanical application as 
well as mechanical handling. The process of 
mechanization is the replacing of men by machines 
and this applies to application in the same way as 
to transportation. 


The following is an outline of the field which it 
is proposed to cover: 


(1) Mechanical transport and hand application 
(i.e., hand spraying of conveyorized 
workpieces). 


(2) Mechanical application only (7.e., mechanical 
spraying but hand loading of workpieces). 

(3) Both mechanical transport and mechanical 
application. (i.e., mechanical spraying of 
conveyorized workpieces). 

Before dealing with these sections in detail, a 
certain amount of background is necessary to 
provide a coherent story. Mechanical application 
of vitreous enamel is a logical development of 
earlier processes and methods, with a view to large- 
scale production at lower cost, maintaining con- 
sistent quality and using unskilled labour. To 
understand and appreciate the many factors 
involved, it is necessary to haveaclear understanding 
of basic principles of spray application. 

The vital part of the equipment used is the spray 
gun, and considering briefly the requirements of a 
spray gun for the application of vitreous enamel, 
these may be listed as follows: 

(1) It must break up a water-bound mix, giving 
even distribution of material to the work, 
applying a wet atomized coat with a minimum 
of dusting and overspray. 

(2) It must possess mechanical resistance to 
abrasion at all wearing parts, and should be 
so designed as to exclude abrasive matter 
from all working parts, except those in direct 
contact with the enamel. These should 
possess good properties of resistance, both 
chemically and mechanically, and should be 


* Alfred Bullows and Sons Ltd. 





of stainless steel or Monel metal, as far as 
possible. 

Parts subject to a very high rate of wear, 
particularly needle and nozzle tips, may be 
fitted with inserts of a metallic carbide, of 
which tungsten carbide is the most common. 

(3) The gun will require a clean, regular flow of 
enamel with a high degree of consistency. 
This property of consistency is a most 
important one, and is frequently overlooked, 
even in shops where, in other respects, the 
standard of housekeeping is high. 

(4) The gun wili need a supply of clean, dry, 
compressed air and will use from 15 to 25 cu, 
ft. per min. at 50 to 70 Ib. per sq. in. 

(5) A means of adjustment for wear on the needle 
and nozzle is desirable, and this should be 
simple to make, and positive when the gun 
is in use. 

(6) The automatic spray gun has one further 
requirement, which is some form of air 
cylinder, to replace the hand-operated trigger 
to start and stop the gun. This enables the 
gun to operate on remote control, by trip 
valves, solenoids, cams and so on. 

Although the spray gun is the vital tool, there are 

other items of equipment incidental to its use, which 
should be very briefly dealt with. 


Compressed-air Supply 

This originates at the air compressor, which feeds 
an air receiver, and the air supply should be of 
adequate quantity, cool and clean. It should be 
conveyed to the spray shop by galvanized steel 
pipes, which should be so erected as to prevent carry 
over of condensate to the final process, and of 
sufficient capacity to produce negligible pressure 
drop under full load conditions. 


Near the finishing process, air reducing valves 
and filters are used to give accurate control of air 
pressure, and to provide a final filtering medium 
for the air. Air hose completes the final connexion 
to the gun. It should be of not less than ;-i 
bore to avoid restriction of the air supply, and 
should be coupled up with connectors of clean 
design and free from ragged edges and protrusions. 
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Material Supply 


The enamel must be clean and of consistent 
quality. It is normally stored in a pressure-feed 
container which has some sort of agitator gear to 
revent the material settling out. This should be 
carried on outrigger bearings so that no bearings are 

d to the vitreous enamel. Inner containers 
of stainless steel or galvanized steel can be used. 
The pressure container is provided with an air- 
reducing valve to give control over the working 
pressures. 

The slip is finally conveyed by material hose 
which should be positioned to avoid sharp corners 
and kinks, and allow free movement of the material. 
A hose of 3-in. bore will normally feed one or, at 
the most, two guns. 

This is the most common system, though others 
may be found, ranging from the simple gravity 
container to the elaborate piped supply from the mill 
room. 


Exhaust System 


Where spraying takes place, it is necessary to 
provide an adequate and efficient means of exhaust, 
to protect the health of the operator and others in 
the shop. The exhaust system will prevent over- 
spray spreading on to other equipment and, if 
properly designed, allows the recovery of over- 
sprayed material. 

Exhaust systems are of two types, dry and water 
washed. The dry type is very commonly used, 
being simple and cheap to instal. It usually incor- 
porates some form of baffle to remove overspray 
from the airstream, and makes provision for this 
material to be recovered for re-use after milling. 

Water-washed systems are of two types: 

(1) Fan Spray Type. The exhaust air is scrubbed 
by water spray, and separation of solids of the 
order of 97 per cent. can be obtained. This 
clean discharge is important where nearby 
property may be affected. The water spray 
is produced by the air current generated by 
the exhaust fan. 

(2) Pump Type. This is similar to (1) but uses 
a water circulating pump. This type of spray 
booth uses less horse-power than (1), but the 
pump life may be short, due to the abrasive 
nature of vitreous enamel. 

The application of these basic principles to 

vitreous enamelling may now be considered. 


(1) Mechanical transport and hand application 
This usually takes the form of a conveyorized 
spray booth to which the work is delivered by a 
monorail conveyor. Suspended from the conveyor 
means of work-holders, the work is presented 
to the operator and the enamel is applied by means 
of a hand spray gun. The work then leaves the 








Fig. 1. Examp.e of .0 ating-tavle spindle--ype automatic 
‘praying masi.ine. 


booth, still on its work-holder and may then travel 
through the dryer and possibly the furnace; 
apart from spraying, the operator has not touched 
the ware at all. This arrangement offers a fair degree 
of flexibility, enables the maximum use to be made 
of available floor space, and gives good control 
over output. It does not, however, provide very 
good control over quality, which is largely de- 
pendent on the operator. This can be met to some 
extent by inspection, but the human element is 
always present, and so a need arose for a different 
technique. 
(2) Mechan:cal application only 

The rotating table type of spindle machine 
illustrates this. It is used for spraying components 
of near circular cross section and uniform shape and 
size. It consists of a number of spindles and work- 
holders carried on a turntable, which is indexed. 
The work passes in front of a series of spray stations, 
where the guns may be fixed, or oscillating, or 
following the profile of the work to be coated. In 
a well-designed machine of this type the spindle 
does not rotate at the loading and unloading 
stations, thus simplifying both of these operations. 
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Fig. 2. Example of horizontal traversing automatic 


spraying machine. 


Fig. 3. A typical autonati: spray gun. 





It is also desirable that only freshly loaded spindles 
shall be sprayed. Unloaded spindles, and spindles 
loaded with components already sprayed, pass 
through without the spray gun operating. This 
type of machine maintains consistent quality, 
uses unskilled labour, and reduces costs. Its 
limitations lie in the capacity of the operators to 
load and unload the ware. Under ideal conditions, 
with very simple workpieces and very quick 
operators, speeds of 60 components per minute 
may be attained. This fact clearly calls for further 
mechanization, and machines have been developed 
to meet this demand. 


(3) Both Mechanical Transport and Mechanical 
Application 
Machines covering this field are of two basic 
types: 
(a) Spindle machines. 
(6) Reciprocating machines. 
(a) Spindle machines may again be sub-divided 





Fig. 4. A typica! modern high-speed spray gun. 


into two groups, the first of which is a conveyor- 
ized version of the rotating-table machine previously 
described. This may be hopper fed and the conveyor 
carry the work directly from the machine to the 
dryer on the same workholders, so that the ware 
is not handled by the operator at all. 

The second of these groups, embodying chain- 
type machines, is in some ways similar again, but 
the indexed table is omitted. The ware is usually 
carried in workholders on a chain running on its 
edge. The workholder is rotated by friction against 
a rubbing strip at a fixed spraying station or stations. 
This type of machine offers greater flexibility in 
the type of work sprayed, will accommodate much 
larger articles than the rotating table type, but is 
generally associated with lower rates of output, 
and occupies considerably more floor space. 


(6) Reciprocating machines may also be sub- 
divided into two groups, the first of which is widely 
used and is known as the horizontal traversing 
machine. It is used for spraying flat work lying on 
a horizontal conveyor. A gun or guns are mounted 
on a carriage, traversing at a constant speed and 
at a fixed distance from the ware. The effective 
width covered by the machine can be varied by 
altering the position of buffer stops at the end of the 
stroke. There is provision for the cut-off of guns 
at the end of each stroke. The weight of coat is 
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Enamel Application 


(continued from page 378) 


controlled by selecting the correct fluid nozzle and 
by variation of fluid pressure. 


There are several types of drive available, but 
avery simple and trouble-free type uses an electric 
motor driving an endless belt, with an air-operated 
slipper gripping alternately the top and bottom of 
the belt to give a reciprocating motion. The slipper 
mechanism and the needles of the automatic guns 
are operated by a shuttle valve mounted on the 
top of the gun carriage. This arrangement works 
well with vitreous enamel in that it stands up to the 
abrasion caused by overspray rather better than a 
more complicated chain or gear mechanism. 
Conveyor speeds for this type of machine may be 
from 3 to 25 ft. per min., and it is not necessary to 
synchronize the carriage movement to the conveyor 
to obtain a uniform finish. 


The spraying of edges not covered by the 
machine is usually done manually, or by fixed 
guns, or both: 


Vertical traversing machines comprise the second 
group. They are similar in many ways to the 
horizontal type. and are fitted with a balance weight 
to ensure smooth travel of the gun carriage. The 
guns traverse vertically up and down, and spray 
ware hanging from an overhead conveyor. This 
arrangement enables the conveyor to be kept 
relatively free from overspray, unlike the horizontal 
type in which the guns spray directly on to the 
ware and its conveyor. Since the ware is hanging 
on edge, the risk of its picking up dust and dirt is 
considerably reduced. 

The foregoing constitutes a very brief picture of 
the principles behind spray application, and the 
types of machines available for mechanical transport 
and application. 

The advantages of mechanical application are 
that a standard finish is duplicated exactly for every 
cycle of the machine, the human element is elimin- 
ated, and a consistent and uniform finish is produced 
There is a substantial labour saving. 

Considerations in deciding on mechanization 
are whether the capital expenditure can be justified 
by substantially increased output and a higher 
standard of finish with fewer rejects. Also standard- 
ization of design should be considered, since the 
machine may well be a special one, and may have 
to be re-built or replaced if the model is changed. 

Above all, any machine for mechanical spray 
application must conform to the basic principles 
which have been explained, and if these principles 
are applied and logically carried out, great savings 
i Cost, and improvements in quality can be shown 
by mechanical spray application of vitreous enamel. 
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Pickling and Pre-treatment 
(continued from page 375) 


(1) Alkali Degrease: 
Temperature 75 to 80° C, | to 14 minutes. 

(2) Alkah Degrease: 
Temperature 75 to 80° C, 1 to 14 minutes. 

(3) Hot Rinse 
60 to 65° C, 4 to } minute washing time. 

(4) Cold Rinse 
} to ? minute. 

(5) Acid Pickle 
(H, SO,) 12 to 15 per cent. concentration 
by weight. 

Temperature 69 to 65° C, 3 to 4 minutes. 

(6) Cold Rinse ‘ 

} to } minute. On each side of the acid- 
pickling section was a cold water must 
running directly from the main. 

(7) Nickel Strike 
Temperature 65 to 75° C, 2} to 3 minutes. 
Nickel deposition 0-035 to 0-05 gm. per 
sq. ft. 

(8) Acid Rinse ' 
Temperature 40 to 50° C, } to } minute. 

(9) Neutralizing Section 
Temperature 60 to 65° C, 1 to 14 minutes. 

(10) Drying by Hot Air 
Temperature 100 to 125°C, 1} to 2 
minutes. 

The above figures present a comparison with 
alternative systems and with modern plant in this 
country. It should be noted that the effective 
conveyor width on the above machine is 6} ft. and 
the approximate speed of the conveyor was 4} ft. 
per minute on the above occasion. The output must 
reach a startling figure! 





DEVELOPMENT COUNCIL FOR 
VITREOUS ENAMEL 


N order to counter the considerable competition 

facing the vitreous-enamelling’ industry from the 
introduction of new products and finishes, action has 
been taken by a number of companies in the industry. 
At a recent meeting in Birmingham a draft Memorandum 
of Association for a new body to be known as the Vitreous 
Enamelling Development Council was approved. The 
Council will be concerned exclusively with the pro- 
motion and extension of the uses of vitreaus enamel as 
a finish and will not in any way conflict with the Institute 
which is primarily a technical and scientific body. 

The Council is at present being registered and it is 
intended that a general meeting shall be called at an early 
date to enlist the support of the industry in meeting 
the competition of other finishes. Chairman of the 
provisional committee is Mr. S. W. Vickery, Ferro 
Enamels Ltd., and acting secretary has been Mr. M. G. 
Hopkins, Welsh Tinplate and Metal Stamping Co. Ltd, 
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MECHANIZATION IN ENAMELLING : A SYMPOSIUM 
DRYING AND FUSING 


by T. MacPHERSON LEES* 


(A Paper presented at the Arnual Conference of the Institute of Vitreous Enameilers, at Brighton, 
October 4 and 5, 1956) 


THE NORMAL processes of drying and the three 
basic types of dryers, viz., the room type, the 
laydown slat type and the overhead monorail 
type, are well-known and of the dryers the room 
type does not lend itself to continuous production. 
The methods adopted for the heating of dryers 
depends on the fuel supplies available and their 
cost, and whether steam, towns’ gas, gas-oil or 
electricity is used, the change of air in the dryer 
is just as important as the actual heating. 

Towns’ gas is the most popular heating medium, 
either firing direct into the oven by means of a 
heating unit or by infra-red gas panels, but electric 
heating with infra-red rods also has proved to be 
an efficient method. On one dryer successful 
drying is being carried out with infra-red panels 
heated with high-pressure steam. 

Using infra-red methods, the heating of ware is, 
in general, more even and the drying rate is more 
even over the surface. Convection drying tends 
to take moisture from edges first, allowing moisture 
from the centre to migrate to the dry edges so 
taking with it dissolved salts which may cause 
faults. 

However, whatever the fuel used, it will have no 
great effect on the drying time or conveyor speed 
as these are functions of each other in relation to 
the temperature being used in the oven and which 
can, easily be adjusted to give conditions as required 
to suit the immediate production requirements. 

Individual plants have their own preferences in 
regard to the type of dryer to be used for the type 
of ware being processed and, in addition, the 
question of installifg a satisfactory drying system 
is governed frequently by the size of the plant 
or plant area and the disposition of the various 
items of equipment as well as the size and shape 
of the ware being handled. 

The most general type used for ground-coat 
drying of flat ware is the monorail and this is used 
extensively, because it lends itself to manual 
dipping of the ware in a tank located under the 
monorail conveyor, being then hung on a moving 
frame to drain and dry. Box-type ware, such as 
refrigerator liners, is drained on a frame, before 
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hanging on to a monorail conveyor for drying, 
However, refrigerator liners can be drained on the 
line by suitable jigging, but this may require an 
operator some ten or twelve yards downs the line 
to adjust the angle of drain. Cooker oven boxes 
are often processed in this way. 


It is apparent that the introduction of automatic 
dipping (and automatic dipping must not be 
confused with the same process as done by hand) 
is dependent on the difficulty of draining. If the 
ware can be adapted to fix on a universal type of 
spring-loaded arm projecting horizontally from a 
conveyor, it could then be made to pass through a 
dip tank, being rotated in its process through the 
slip to ensure that the ware is fully immersed and 
covered. After immersion the ware can be lifted 
out of the tank very quickly, then rotated and 
shaken in various positions to eliminate surplus 
enamel not previously drained off. After a con- 
trolled travel of rotation and shaking to ensure 
that no excessive drain marks or beads are present, 
the ware could then be passed through the dryer 
to the furnace. It should be noted that the holding 
arms or claws would have to be arranged to make 
sure that they did not drain on to the face of the 
ware. 


A recent mechanization of slip application is 
that of flow-coating. This process has a limited 
application and can only be used on simple shapes. 
Here again the question of adequate drainage 
must be taken into consideration, the enamel 
coating tending to be thinner at the top of the piece 
of ware than at the bottom. 


In any automatic application of enamel slip the 
set-up must be controlled more closely to give 
constant results and where a self-mottled ground 
coat is used, it must be applied on a separate section 
from the normal ground-coat application. 


In plants where the ground coat is dried and then 
spray mottled, if the majority of the pieces are 
flat, they can be placed on the conveyor carriers 
so that the side to be mottled is always on the 
outside. After passing through the continuous 
dryer they could then pass through an automatic 
spray mottling section before entering the furnace 
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If the mottle is to be applied before the ground 
coat is dried, then the automatic set-up could be 

between the dip tanks and the entrance to 
the dryer and at a suitable distance from the dip 
tanks to allow for draining to be completed. 


The transfer of the ware from the dryer to the 
furnace requires manual labour, because of the 
danger of damage to the bisque and also because 
so much closer loading of the furnace conveyer is 
possible, giving more pieces of ware per foot of 
conveyor. 

To use the same conveyor for drying and firing 
would entail the expense of its construction in 
heat-resisting alloy as well as the difficulty of a 
continuous build-up of fired enamel on the firing 
tools. 

The continuous furnaces in operation at present 
are aS near automatic in operation as possible, 
with the exception of loading and unloading. As 
yet, no mechanical means has been devised to 
provide for this human contingency, although 
constant thought is being given to the design of a 
completely automatic furnace to work in con- 
junction with automatic dryers., 

After firing in the furnace, the ware is unloaded 
and inspected before passing to the cover coat 
section. The furnace conveyor could be routed 
into the cover-coat section, but bearing in mind 
the cost of the tooling on a continuous furnace, 
the initial cost of this would be high. On the other 
hand it may be possible to bring the cover-coat 
conveyor up to the furnace chain so that unloading, 
inspection and transfer to the cover-coat section 
could be made one operation. 

However, if there are two furnaces, one firing 
ground-coat and the other cover-coat, the unloading 
of the fired ground-coat can be located at the start 
of the cover-coat application section. Where this 
is not possible and where only one continuous 
furnace is available, the ware can be selectively 
unloaded and then placed direct onto individual 
conveyors, according to predetermined location, 
so that all similar shaped and sized parts can be 
transported to the start of the requisite cover-coat 
section. This procedure would have to be com- 
pared with the normal method of unloading from 
the furnace conveyor, what is usually a mixture of 
pieces, on to separate trucks which are taken to the 
individual booths at the appropriate times. 

Where large repetition work is involved, such 
as in cooker plants, most parts are suitable for 
automatic spraying, but as this article is mostly 
concerned with ware after enamel application, it 
will be assumed that all the cover-coat has been 
applied automatically. It is as well to note that by 
Sectionalizing the flow of ware and having more 
than one auto-spray is justified only by very large 
Tuns of output. 


To give a good flow of ware through the cover- 
coat section, it should be possible to divide all the 
ware up into groups of even-sized units or shapes 
so that the spraying and drying are sectionalized 
to suit each group. For instance, large cooker 
sides would require a larger travel on a recipro- 
cating auto-spray machine than would small strips 
such as plinths. This would mean that all flat 
pieces of a given size would have their own con- 
veyor and dryer and the size and number of dryers 
would be dependent on the total quantity of pieces 
required in any one hour or day to suit the total 
units to be assembled. 


Such a set-up would ensure unit processing to 
the furnace and thence to assembly, but as certain 
pieces would have higher reject figures than others, 
allowance would have to be made for these in the 
total day’s programme. 

Probably the most difficult section in which to 
introduce automatic equipment is that of brushing. 
This would have to be done on the conveyor, or 
if possible, the need for it eliminated. The need 
for brushing brings into the sequence of operations, 
a manual one between the unloading of the dryer 
conveyor and the loading of the furnace chain. 
Frequently motorized brushes for bolt holes and 
edges are used, but the method finally adopted 
would have to suit the type of ware. Either it would 
have to be brushed as it moved on the conveyor 
or removed and passed over stationary motorized 
brushes, assembled to handle more than one 
operation, so that the piece of ware need be handled 
only once. This is the biggest problem to be over- 
come in carrying out mechanization, as the ware 
at this point is so susceptible to damage. 


For handling the ware in the bisque state as it 
emerges from the dryer, it might be possible to 
install a system of felt-covered magnets of sufficient 
strength to hold the ware in position while brushing 
takes place, before transferring to the furnace 
conveyor. With the advent of titanium enamels, 
thinner coats are now possible and it may be that 
these will eliminate the necessity for brushing as 
it is at present known. 


The final fired ware would still have to be off- 
loaded from the furnace conveyor for inspection. 
This is especially so in the domestic-appliance 
field, where the standatd of inspection is very high 
and any pieces rejected have to be re-processed 
or thrown away as scrap. This is not so applicable 
to holloware plants, where there is an outlet for 
second- and third-quality ware and very little 
scrap. 

It is in the holloware industry that the greatest 
strides in mechanization have taken place and where 
manual handling is cut down to a minimum. Here 
again, production is laid out in sections from 
dipping or spraying to drying and firing, the only 
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manual handling taking place being that where the 
raw shape is placed on the line, where it is trans- 
ferred from the dryer to the furnace and from the 
furnace to the service conveyor for the cover-coat 
or packing department. 

It will be appreciated that in the holloware 
industry there is greater consistency in the size of 
ware as compared with the cooker industry, where 
the size of component parts varies fom year to year. 

No mention has been made of the work entailed 
in processing cast-iron ware through the shop. 
Where sheet and cast-iron parts are used in the 
final assembly, it is usual, where firms have their 
own foundry, to include a number of cast-iron 
parts in their production. 

Where drying and firing schedules have been 
established in the plant for sheet iron, they should 
be maintained, if consistency of results is to be 
maintained as well. Consequently, it is necessary 
to keep the cast-iron parts as a separate production 
programme until the final assembly point. 

Although, in America, there are plants which are 
nearly completely automatic in operation, it should 
be realised that the very high output and high 
labour charges make automatic plant an economic 
necessity. In one plant, for example, where pressed- 
steel wall tiles are made, the tiles are placed, after 
batch pickling, in a continuous stream on to a wire 
conveyor, which carries them through the ground- 
coat spray section and then through the dryer. 
On emerging from the dryer they are transferred 
continuously to an endless heat-resisting chain-link 
conveyor which transports them through an electric 
furnace. The fired ground-coat tiles are then 
transferred by hand from the furnace conveyor to 
the return wire conveyor of the cover-coat section 
which takes them through auto-spray, drying and 
firing. As they are unloaded they are inspected 
and packed by the operator. 

It is very difficult to give a lead where to start 
in mechanization, as each plant has it own particular 
problem, especially if the plant is devoted to job- 
bing work and cannot formulate any definite 
production programme. 

The main point to overcome appears to be the 
need for the care in handling of the ware in the 
bisque state as well as the variety of shapes that 
are passing through one plant. There is also the 
additional problem of having some parts in sheet 
iron and some in cast-iron. 

The first step in those plants where no system of 
mechanization is used is to install semi-mechaniza- 
tion, such as the use of standard pallets of the box 
type, in conjunction with existing conveyors. This 
applies in particular to handling raw shapes from 
the press shop to the pickling department and 
from the foundry to the shot-blast shop. 

Finished parts from the furnace to be inspected 
are placed in pallets, with protective wrapping, 


for transport to the stores or assembly line. Pal- 
letized storage used in conjunction with modern 
fork-lift trucks uses, to advantage, the factory space 
and roof height available, particularly if it is not 
possible to install a service storage conveyor, 
Storage conveyors, if the factory height and space 
permits, may be used to advantage as a buffer 
stock for the furnace conveyor. This is especially 
so. where the application of the enamel takes place 
over two shifts per day and the furnace is used for 
three shifts per day. In addition, where factory 
space permits, conveyors may be used to deliver 
finished individual components to assembly, but 
these require to be electronically controlled to 
ensure that the right piece gets to the correct 
assembly point at the right time as required by the 
assembler. 


The use of pallets gives a standard loading 
system and standard known loads per pallet or 
per number of pallets, but this may not be so where 
a conveyor is used which is not loaded consistently. 

Some parts which may be of similar size but 
which require supporting differently when passing 
through the dryer, can be handled by the use of a 
monorail conveyor, travelling through the same 
oven as a laydown-type belt conveyor carrying 
flat parts. With the majority of factories handling 
a variety of shapes and sizes, the trend will be to 
smaller units, handling a known range of sized 
parts to give as near complete mechanization as 
possible. 


It is certain that for any new innovation incorpor- 
ated into present-day production methods there 
must be an interim period of trial and error before 
the new system runs smoothly, due not only to the 
new techniques, but also to the problem of their 
acceptance by the shop personnel. In addition, it is 
necessary to interest the management so that the 
requisite capital and backing to give the new method 
a fair trial can be obtained. 


DISCUSSION 


Following the presentation of these papers they 
were discussed jointly as follows :— 

The CHAIRMAN (Mr. J. W. Gardom) thanked 
the authors for their interesting papers, which would 
he thought, have been even clearer had it been 
possible to include illustrations showing the various 
types of conveyor and monorail described. He was 
particularly interested to find that each author 
mentioned that processing was carried out during 
the period of conveying. In the early days con- 
veyorizing had been a matter of handling only, 
taking things from one place to another, but later, 
in nearly all processes and not only in vitreous 
enamelling, some process such as spraying OF 
pressing was carried out during conveying and 
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that had greatly increased the value of the method. 
Each author had also mentioned the question of 
cost. If mechanical handling was worth doing it 
should be adopted, but how much was it worth 
spending on doing it? For examp.e, it might be 
said that any piece of mechanization costing, say, 
£2,000, must either replace a man or carry out the 
work of one man. It was usual to speak of it in 
terms of equipment costing £2,000 being capable 
of doing one man’s work a year. 

He thanked the authors for not using the word 
“gutomation”’. In the past they had tended to talk 
in terms of mechanically-aided production. A 
conveyor was installed in order to increase pro- 
duction, and that was termed mechanically-aided 
production, because it led people to look at the 
factory as a whole and consider what could be done 
there. Far too often attention was concentrated on 
detail instead of getting first of all an overall picture 
and plan. In planning production, mechanical 
aids were-a necessity, and the method of approach 
should be to begin with an overall picture rather 
than a consideration of details. 


Asked what control system was used on the 
plant to control the build-up of ferrous sulphate or 
chloride and to stop the throughput when a certain 
level had been reached and carry out replacement, 
and whether some electronic control system was 
possible, Mr. MACPHERSON-LEES said that there 
was a system of make-up and outflow from the 
rinses to keep the pH figure as nearly as possible 
to a desired figure, the control being done by 
someone on the plant. Up to now they did not 
know of any electronic method of doing that. 


Mr. A. H. SymMonps (Ferro Enamels Ltd.), 
referring to Mr. Stack’s paper on pre-treatment, 
asked whether it was possible easily to add a new 
section to a spray-pickle plant. They were con- 
tinually studying, he said, new acids and new 
solutions for the treatment of the metal for different 
reasons, and two or three years after installing such 
a plant they might wish to use a different solution 
on the metal. 


Mr. Stack had not said very much about the 
different metals and other materials which were 
resistant to the various acids employed. Mr. 
Symonds had in mind chiefly the use of nitric 
acid. Could a spray pickle plant be designed to 
use nitric acid? Also, what type of filter was best 
for the nickel solution used on a sprayplant ? 

Mr. STACK said that sections could be added to 
the system, but only at quite a considerable cost. 
The latest approach to that difficulty was to supply 
Tinse sections, of which it was well-known that it 
Was impossible to have too many, having in mind 

one or more of them might later be converted 
0 provide the new pre-treatment. That was a 


problem which had to be faced in the mechanization 





industry, that .pre-treatment was varying not only 
in vitreous enamelling but in all the metal-finishing 
industries, so that it was difficult to advise manu- 
facturers or buyers how far to go, having in mind 
the high initial capital cost of installing plant for 
some possible: future application. Additional 
sections could be added, and used either as rinses 
or possibly to extend the present acid sections, 
the amount of acid put in circulation being con- 
trolled by means of the pump and control valves, 
but it was a very difficult problem. 


Filters 


With regard to filtering, it would be a very brave 
man who would say positively that one type of 
filter was better than another or that one type was 
no good and another very good. His own experience 
was that none of the filters was entirely adequate. 
Most of them had been adapted for use for filtering 
nickel, and none had been specifically designed for 
that purpose. With one unit, used for many years 
on plating plants they had had, contrary to 
expectations, very good results. 

It came back to the question of capital cost and 
of telling the manufacturer how much he was going 
to save. Since the war a great deal had happened in 
the economic field which would influence both 
investment and output programmes, and there was 
also the question of the availability of labour. All 
these factors made it difficult for the buyer of a 
mechanized system to decide on the size of the 
installation which he wanted and on the amount of 
money which he was prepared to spend. 

On the question of the metals to be used on a 
spray-pickle plant which were resistant to nitric 
acid, a certain caution was necessary, because the 
names of metals were associated with companies 
producing them. One of his colleagues had said 
recently that with a certain metal they had had very 
bad experience, and had at once been challenged 
by a representative of the producer of that metal 
who was present. His own company was concerned 
with the question of using cyanide or nitric acid 
in a continuous plant to remove ferric salts. He 
thought that they would do so, but at the moment 
they were still experimenting with several types of 
metal and the surfacing of the metal. It was with 
the question of removing ferrous salts after the 
nickel section with which they were particularly 
concerned, but they had not yet decided what 
metal to use. They would prefer to add a further 
rinse after the nickel section and reduce the amount 
of salt taken over, and make up continuously from 
fresh water supplies. 

Mr. S. E. A. Ryper (Stoves Ltd.) asked whether 
the continuous type of spray~pickling plant was of 
greater advantage for holloware and such things 
as refrigerator linings than for relatively flat pieces, 
such as cooker parts. He imagined that that must 




















be the case, because holloware would be difficult 
to pickle evenly and it would be difficult 
to prevent carry-over of the solutions and avoid 
air-locks and so on. Those difficulties did not exist 
with flat work. A great many flat pieces could be 
put into a basket, and on an ordinary batch-type 
pickling plant two men, with no mechanical aid 
except an electric hoist, could deal with large 
quantities of parts. The spray plant apparently 
required a man at each end, so that Mr. Gardom’s 
criterion of the expenditure of £2,000 saving the 
work of one operative could not be applied to the 
pickling of flat pieces. 


Mr. Stack agreed that a factory which was 
pickling flat ware in baskets would not be able to 
realise the same savings as one which was dealing 
with bulky shapes or holloware, but pointed out that 
other considerations were involved in the installation 
of a continuous plant. In thinking of the labour 
involved, there was not only the question of the two 
men directly concerned, but also the labour involved 
in bringing the ware to the pickling section and 
taking it away again. The pickling section was often 
remote from other parts of the works, and a con- 
siderable amount of handling had to be done 
between the black stock and the enamelling section. 
It was not possible, however, to show the same 
saving with flat pieces as was possible in a factory 
where many thousands of holloware pieces were 
being dealt with per hour. 


It was the experience in America that many 
plants were very much over-size in relation to the 
output required. That was an interesting feature 
which was becoming more and more pronounced 
with the change in the quality of the steel. These 
American plants had been proved to be capable of 
a far greater output than had originally been 
envisaged. In other words, whatever measurements 
of time and quantity had been adopted in designing 
the plant, only about half had been found necessary 
in practice. So far as future tendencies in relation 
to these plants were concerned, he thought that, in 
view of the high initial cost, they would tend to 
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smaller and to be used more economically. 
Ifit was necessary to increase the output of a plant 
at which a 40-hour week was being worked, he 
thought that to go to two shifts a day should be the 
method adopted, rather than building the plant for 
the normal working week. 


Mr. N. S. C. MILiar (Frit Factory, Radiation 
Ltd.) suggested that in two or three years time it 
might be found possible to put these enamels 
directly on to steel. Would the spray type of 
pickling give a cleaner surface than the immersion 
type? That was important, because their experience 
had been that to get these enamels direct on to steel 
the cleanliness of the sheet as well as the etching 
was of considerable importance. 


Mr. STACK replied that his experience was that 
the general standard of cleanliness with a mechanical 
plant was of a higher order than was normally 
obtained from an immersion-type plant. He would 
not say that it was higher than could be obtained 
from an immersion-type plant, but with an 
immersion-type plant one was in the hands of the 
operator. He had heard of two instances in recent 
weeks where, when production had been stepped 
up, it had been found that, in order to feed the 
enamelling shop, the men were “jumping” tanks 
and reducing the time in the degreasing sections and 
in the acid and nickel. That had been discovered 
after the ware had been treated and finished, as was 
bound to happen. Once the proper control was 
working on the mechanized plant, on the other 
hand, once the piece had been put on the belt there 
should be nothing to interfere with a high standard 
of finish when it came off at the other end. There 
was no manual element coming between the initial 
degreasing and the final drying. 

Mr. J. SEMPLE (Metal Porcelains Ltd.) asked 
whether Mr. Stack felt that the spray-pickling type 
of plant overcame one of the main difficulties of 
automatic pickling, which was the drying of the 
work between sections. 

_ He also asked whether Mr. Stack had any 
information on the latest American practice. From 
figures which he had seen, it was apparently 
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Bottom, left to right: Mr. D. Sleath, Mrs. ¥. Nicholls, 
Mrs. W. S. Grainger and Mrs. C. P. Stone. 
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possible, after about nine minutes of some type of 
alkali degrease, to etch with sulphuric acid in 
1} minutes and still get a nickel deposit of 0-1 
g./sq. ft. That seemed difficult to believe, and any 
further information which Mr. Stack could give 
would be welcome. 

Turning to Mr. Noon’s paper, with regard to 
automatic spraying, he did not share Mr. Noon’s 
view that this was the answer to all sheet-iron 
problems so far as the application of enamel was 
concerned. He agreed that it was possible to get 
a very high rate of output from an automatic 
spraying machine, or a good quality with a given 
output, but he did not think that one could get both. 
The most successful application of automatic spray- 
ing which he had seen had been in a plant which was 
producing a fairly low quality finish. He also felt 
that the automatic spraying plant was too inflexible. 
Mr. Noon mentioned that guns could be fixed to 
spray horizontally. Mr. Semple had seen that 
attempted, but it was very difficult. Mr. Noon had 
not mentioned the possible use of electrostatic 
methods of application, and it would be interesting 
to know whether he or anyone else present could say 
whether that would represent a considerable step 
forward. He himself felt that it would be, if it was 
practicable. 


Drying-off Between Sections 


Mr. STACK said that drying off between sections 
could happen with a continuous spray unit. The 
method of overcoming it was the correct positioning 
of the sprays and the introduction of water mists— 
a light spray—where drying off might occur, to keep 
the article wet. They had had experience of this on 
certain plants, though not on many, and that was 
how they had tackled it, by means of this mist 
directly from the mains or by bleeding off and 
introducing it at the inter-stage or splash area. 

Like Mr. Semple, Mr. Stack had read of the 
American tests, but he had no detailed information 
about them. He had recently, however, seen the 
time-cycle of operations in the pre-treatment room 
of a works in Holland, in which the times laid down 
did not seem to be excessive for an immersion plant 
except in the pickling section, where a time of 
30 minutes was given for immersion in hydrochloric 
acid. Before commenting on that they obtained 
some samples of the components. The steel was of 
a better quality than was normally seen in vitreous 
enamelling shops in this country. They had been 
at a loss to understand why a time of 30 minutes 
was required, and they had put the parts on a spray- 
type unit. The degreasing was satisfactory and the 
speed of the conveyor had been such that the pickling 
time was }-minute. That was a contrast between 
30 minutes immersion and only #-minute under the 
spray. Obviously they would not build a plant to 
that specification, but the result had been shown to 


the user, who acknowledged that it was a better 
finish than he could obtain, simply because he was 
not obtaining that higher quality of steel. Unfor- 
tunately nickel did not come into the question, but 
so far as nikel was concerned the Americans showed 
a tendenc: to be satisfied with a lower deposit than 
was being asked for in this country. Great variations 
were required from factory to factory in the 
deposition of nickel. They could be provided for, 
and there were methods of altering it on existing 
units, but it was for the user to decide what range 
he wanted when the plant was put in. His company 
were often asked to advise on the nickel rather than 
given a specification. 


Standard of Finish from 
Automatic Plants 


Mr. W. B. Noon, replying to Mr. Semple’s 
comment on the standard of finish sometimes seen 
from automatic plants, said he would not disagree 
that it was not uncommon to find an automatic 
plant on which a lower standard of finish was being 
accepted, but he would suggest that that was an 
indication of the standard of housekeeping which 
was being tolerated in the shop. Mr. Semple had 
complained that the automatic plant was inflexible, 
but that was in fact a virtue, in that if the plant was 
properly designed and set to give a certain accept- 
able standard then, provided the plant was kept in 
good order and clean, and that the quality of the 
material fed to the plant was consistent, a consistent 
result would be obtained, simply because the plant 
was inflexible. Probably the point which Mr. 
Semple had in mind was the quality of the mix. 
It had been their biggest problem to obtain on the 
automatic plant an even and regular flow of material 
of the same consistency and quality. If the material 
varied, it was obvious that the finish would vary. 

He had not mentioned the electrostatic applica- 
tion of vitreous enamel because he had had no 
first-hand experience of it. He had had, however, 
considerable experience of the electrostatic applica- 
tion of paint, and it could be inferred from that that 
it would be a desirable way of doing the job. He had 
read a report on one electrostatic intsallation in the 
U.S.A., but it had left him wondering just how far 
the job had really gone. There might be a field 
there, but he had had no information about it. 

Mr. S. HALLSwortH (Henry W. Peabody 
(Industrial) Ltd.), the question of electrostatic 
spraying having been introduced into the discussion, 
mentioned that a few days ago he had taken over 
a technical and practical interest in the application 
of the Ransburg electrostatic processes to the 
problem of vitreous enamelling, so that it might be 
appropriate for him to say a few words. It was 
realised that the introduction of the Ransburg 
processes to painting had, to some extent, revolu- 
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tionized such operations. At the same time there 
was, 2s most enamellers would recognize, a great 
deal of difference between paint and vitreous enamel 
slurry because paint, if not a true solution, was at 
least a mixture with each small particle of the 
pigment surrounded by an adequate amount of 
medium and solvent so that it readily lent itself to 
the electrostatic field, whereas vitreous enamel 
consisted of a suspension of solid particles in water. 
It was that fact which had delayed the introduction 
of electrostatic spraying to the vitreous enamel 
industry and which had necessitated a great amount 
of work by engineers and technicians before success 
was achieved. He advised members not to be too 
critical following previous trials with units not 
designed for use with vitreous enamel. 

Personally, he had not yet had any experience of 
an actual plant for vitreous enamel and all he could 
say about it came from data which he had received 
from America. Engineers of the G.E. plant there 
had issued figures showing that the amount of ware 
which could be dealt with by electrostatic spraying 
was three times that which could be dealt with by 
the ordinary spraying methods per unit volume or 
weight of slurry used. That might be true if the 
question of spray booth scrapings were eliminated, 
but it was known that in most plants in this country 
spray booth scrapings were re-used. If, however, 
spray booth scrapings were not produced this 
would eliminate the serious danger of contamination 
in the enamel slurry which does occur in many 
plants. G.E. also claimed that the amount of 
material used was down to 23 g./sq. ft., and they 
hoped to reduce this still further. 


Uniformity of Coating 

In his opinion the uniformity of coating which 
would be obtained by using the electrostatic unit, 
together with further development in frit com- 
position to increase the opacity, would enable still 
thinner coatings of enamel to be applied and 
would make the greatest contribution to removing 
the major defect of vitreous enamel, that of chipping, 
and would therefore be of major advantage to the 
industry. 

A MEMBER said that when electrostatic spraying 
was done by the G.E.C. they were having to coat 
the flanges manually, so that they could not 
eliminate the variation of spraying on the flanges. 

Mr. HALLsworTH said that the latest design was 
different from that used by the G.E.C. 

Mr. S. E. A. RYDER remarked that in listening 
to Mr. MacPherson Lees he had been puzzled to 
know what parts of the paper dealt with facts and 
what were a draughtsman’s dream. It seemed 
that if some of his schemes were carried out, one 
factory such as he envisaged could produce all the 
cookers required in this country at least; and, since 
one of the main problems of the cooker industry, 





which was perhaps the biggest user of vitreous 
enamel, was over-production, that seemed to be 
to some extent a pipe-dream. 


Mr. T. MACPHERSON Lees said that if there was 
adequate plant to handle the maximum demand 
in the busiest times he felt that some thought should 
be given to arrangements by which a smaller flow 
of pieces through the shop per hour could be dealt 
with economically and efficiently to give the smaller 
output required. If one large dryer was handling 
all the ware, it was obvious that if there were three 
smaller dryers to suit the types and rarges of ware, 
which could be sectionalized, they could be used 
more economically than one large one, although 
that brought in the question of having three timcs 
the labour. It was also a question of whether they 
were run for one shift or for two or three. It was 
difficult to give a detailed answer to the question 
because so many different factors came into it, 
and the problem would require to be studied closely. 
It brought in the question of time study control of 
pieces into and out of the factory, and so on. He 
agreed with Mr. Ryder that it was a difficult problem 
When one had the ideas put forward in the paper 
one at least had something to work towards. 


Chipping of Enamel 


Mr. E. W. B. DunninG (North Thames Gas 
Board), referring to the question of the chipping 
of enamel, in which he took a great interest, said 
that they had found recently that it was the build-up 
of enamel on the edges and so forth of the undercoat 
which was the cause of much of the chipping diffi- 
culty. They were trying to get manufacturers by 
suction or some other method to remove these 
beads of enamel in the dip coat. Obviously, if that 
undercoating, instead of being dipped was sprayed, 
it made it possible to have a thinner coat. He would 
be interested to know what equipment was now 
available, so that he could insist on the manufec- 
turers producing enamel without any runs on these 
edges, which were to a large extent the cause of the 
chipping. 

Mr. MAcCPHERSON LEES said that the normal 
draining position for ware on the chain was not 
suitable for firing. With a box-shaped part it would 
be hung diagonally to get as good drainage as 
possible, but that would not necessarily be the 
correct position for firing. Taking as an example 
a refrigerator lining, a domestic style table-top-size 
unit, it would be drained diagonally, so that the 
open end was at the bottom, but if it were put 
through the furnace in that position it would stick, 
so that one position must be used for drying and 
another for firing. The same might apply to other 
box-type sections; the position which was test 
for draining would not be ideal of firing on the 


(continued in page 388) 
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Institute of Vitreous Enamellers: 
Presidential Address 


(Continued from page 372) 


ling iron when the primary cost is so much weighted 
against it. Now it would be difficult to give a 
completely satisfactory answer to this, and perhaps 
it would be better to give a brief outline of some of 
the most probable reasons. 


The first important point is that ingot iron is the 
purest kind of iron that is produced on a com- 
mercial scale. It invariably contains more than 
99-95 per cent. of iron, and it is because of this high 
degree of purity that it possesses the properties 
which are desirable for certain special purposes. 


There are two reasons for the material being more 
expensive than high quality low carbon steels. They 
are: 

(1) In order to reach the high purity that is 

aimed at, it is necessary to have a much 


longer refining period in the open hearth 
furnace; and 


(2) There is a critical range of temperature 
within which it cannot be hot-worked, and, 
therefore, more care and supervision has to 
be exercised during hot-rolling operations. 


One advantage in using ingot iron for enamelling 
can be traced to its exceptionally high purity and 
comparative absence of isolated particles or con- 
stituents which tend to react with the enamel, during 
the firing process, which causes surface blemishes. 


Defects of this kind are more serious when 
dealing with large flat sections because quite a small 
spot may be sufficient to cause the panel to be 
rejected. A similar defect would be equally 
objectionable on a small article, but the economic 
influence would not be so marked. Another claim 
that is made in favour of ingot iron is that highest 
grade surface can be obtained with a thinner and 


tighter coating of enamel. 


In considering some of the advantages associated 


with ingot iron as compared with low carbon steel, 


it can be stated that the differences in this respect 
are very much less today than they were a few years 
ago. Further, with the modern methods of using 


oxygen in the manufacture of steel there are distinct 


prospects of being able to produce a material which 
will be equal to ingot iron for the enamelling trades. 


With ideas of this kind in mind it would seem 


that there is a very useful field for co-operative 


researeh between the enamelling trades and steel- 


makers for a systematic investigation for the 


selection of the most suitable kind of sheet metal 


base for enamelling purposes. The results from 


such an enquiry should prove to be mutually 


beneficial. To emphasise the possible gains from 


a co-operative scheme of this kind, it is only 
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necessary to give two short quotations from Dr, 
Harold Hartley’s presidential address to this 
Institute a few years ago. 

Thus: 

“Enamelled sheet-metal parts are too easily 
damaged in handling in the Works, in transport 
to the Gas Undertaking, to the Consumer's 
premises, or in subsequent use. The use of 
thinner coatings, which is now practicable, has 
done much to decrease the vulnerability of the 
material to chipping.” 

and 

“Last year (1951) some 850,000 gas cookers and 
nearly 320,000 electric cookers were manufactured 
in this country, all carrying many enamelled 
parts . . . The production losses which arise in 
the enamelling departments cost the Group of 
Companies with which I am associated well over 
£100,000 a year.” 


Mechanization in Enamelling: Discussion 
(Continued from page 387) 


furnace conveyor. It was also possible to get more 
pieces per foot of conveyor for firing than for 
drying. 

Mr. J. STACK said that various experiments in 
mechanization carried out in America had been 
mentioned, and it must be admitted that tremendous 
progress had been made, but the position of the 
American manufacturer who required plant to 
handle 400 refrigerator linings per hour had to be 
contrasted with the unfortunate position of manu- 
facturers in this country during the last ten years, 
when action by the Government or some economic 
condition had hit the industry so hard as to make 
planning hazardous, so that they were inclined to 
play for safety. That could have a great effect 
not only on the manufacturer’s improvement of his 
factory by mechanization or new plant, but also on 
those who were engaged in the development of 
such plant. The position had been made extremely 
difficult by the economic hazards which had 
continually to be faced. 


THE INSTITUTE OF VITREOUS 
ENAMELLERS 


Conference Plans for 1957. 


RRANGEMENTS are now in train for the 
holding of the Twenty-Third Annual Meeting 
of the Institute of Vitreous Enamellers in 1957. 
It has been announced that the venue for this 
meeting will be in Chester, the Conference head- 
quarters being at the Grosvenor Hotel. 
The Programme, which will include visits to 
a number of works of enamelling interest, is under 
active consideration at the present time. 
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Bright Anodized Aluminium v. 
Nickel-Chromium Plating 


(continued from page 363) 


would be at least twice as thick as the normal 
anodic coat, its wear resistance would therefore 
be about four times as great. 


Another factor in preventing the rapid intro- 
duction of super-purity aluminium was the lack of 
“know-how” of the pressing techniques needed 
for this material.. Care must be taken during 
fabrication to avoid deep draw or score marks. 
Super-purity materials were also- very prone to 
grain-growth and an “orange peel” surface some- 
times resulted if too sharp bends were put into 
them. The “orange-peel” effect was made even 
more prominent by subsequent brightening and 
anodizing treatments. 


Due to the special nature of super-purity 
aluminium, stringent precautions had to be taken 
to avoid damage to the material before, during and 
after forming. Any deep scratches would involve 
much mechanical polishing to remove them, for 
the chemical brightening treatment would only 
remove light scratches. Special containers were 
needed, therefore, for storage and transport of 
articles made from super-purity aluminium, even 
before polishing. 

In spite of all precautions, most articles would 
require a certain amount (in some cases, a large 
amount) of mechanical polishing before chemical 
brightening, if a smooth, specularly reflecting 
surface was required. It should be emphasized that 
claims that super-purity aluminium needed no 


Overseas Review 
(continued from page 364) 
Phosphating 


Phosphate coatings, particularly those based on 
unc phosphate, start to lose water of crystallization 
when heated in air above 100°C. It has always 
been of academic interest therefore to know whether 
their corrosion resistant properties are in fact 
reduced by heating in the absence of air, say under 
a stoving paint. This point has recently been 
investigated by Jodie Doss(*), who carried out 
experiments using zinc- and manganese-phosphate 
coatings heated for 2 hours at 25° F temp. increments 
within the range 175-450° F under silicone oil. 
After cooling and degreasing, the bare coatings were 
submitted to corrosion tests. As a result of these it 
was found that zinc-phosphate coatings began to 

their corrosion resistance when heated in the 
of air at 300-325°F and manganese- 


mechanical polishing, but only a dip treatment, 
could not in general, be substantiated. 

The aluminium surface must not be contamin- 
ated during processing—that is forming and 
mechanical polishing—by having harder material 
pushed into the surface, otherwise the maximum 
corrosion resistance from the finished article would 
not be obtained. Some otherwise satisfactory 
super-purity aluminium components lacked lustre 
due to internal contamination in the form of 
aluminium-oxide inclusions, which the aluminium 
manufacturers could not yet eliminate entirely. 

As the proposers of the motion had said, some 
nickel-plated articles corroded quickly when put 
into service. Some of these failures were due to the 
lack of knowledge of bright nickel solutions which, 
if not correctly maintained, were found to give 
brittle and highly stressed deposits, which soon 
cracked in service. Now that the need for careful 
control and regular purification of organic-con- 
taining solutions had been established and now 
that more use was being made of the ductile semi- 
bright nickels, large-scale deterioration of nickel- 
plated parts was no longer seen. Most of the present 
complaints of poor nickel/chromium plate arose 
from sheer bad plating. Super-purity aluminium 
relied on a good anodic film for its protection. 
How was it possible to assume that metal finishers, 
who turned out poor nickel plate could turn over 
a new leaf if they had to treat aluminium and 
become good anodizers ? 


* * * 


At the close of the debate, and after a lively 
discussion, the motion was rejected by 43 votes to 
27. 


phosphate coatings at 400-425° F. It is concluded 
that “the performance of zinc-phosphate coatings 
under paint requiring baking is satisfactory since 
they are not heated to a temperature which will 
decompose the coating and decrease the corrosion 
protection of the system”. An interesting point 
which «has, of course, been proved by years of 
practical experience. 


Yet a further plea has been made by Stribley(’) 
for adequate rinse control before and after phos- 


phating. ll users of phosphate processes would 
be well advised to read this article. 
3 
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EFFLUENT DISPOSAL CHARGES 
Reaction of Birmingham Industries 


OLLOWING the decision announced recently by the Birming- 
ham Corporation at a meeting with members of the Metal 
Finishing Association that a charge would be made by the Corpora- 
tion for the disposal of trade effluents, a private meeting of the 
Midland Region of the Federation of British Industries was held 


in Birmingham earlier this month 
move. 

As might be expected in Birming- 
ham, with its multiplicity of metal 
trades, the problem of disposing of 
the various effluents has reached 
serious proportions. Effluents con- 
taining cyanide, chromic acid, copper 
and waste pickle liquor, all of which 
occur widely in the Birmingham 
area, are particularly undesirable. 

The quantity and quality of per- 
mitted effluent is largely defined by 


to discuss the implications of the 


the Drainage of Trade Premises Act 
of 1937, but so far only a few local 
authorities have used their powers 
under the Act to impose a charge 
for dealing with effluents discharged 
in excess of the permitted amounts. 


The imposition of a charge by the 
Birmingham authorities may well 
make a considerable contribution to 
the operating costs of many com- 
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panies. The view taken by the 
authorities is that it would be pre- 
ferable for companies to pre-treat 
their own effluent so that it is dis- 
charged in an acceptable condition 
and thus reduce the load on the 
sewage system. This could involve 
a not inconsiderable capital outlay 
by individual companies, coupled 
with the prospect of continual run- 
ning costs. The meeting referred to 
above was attended by 90 repre- 
sentatives of local companies, and 
during the discussion many members 
stressed the difficulties with which 
they would be faced. Nevertheless, 
there was general agreement that the 
problem was a very real one and it 
was the duty of industry to co-operate 
as effectively as possible in meeting 
the Corporation’s requirements. 





TECHNICAL AND INDUSTRIAL 
APPOINTMENTS 


The appointment of Mr. L. W. H. 
Eyers, manager, London office as 
staff director, London Sales, and 
Mr. J. R. Burston, manager, chemical 
Division, as staff director, Chemical 
Division, Charles Street, West 
Bromwich, has been announced by 
R. Cruickshank Ltd., Camden 
Street, Birmingham 1. 


oS a .~ 

A statement from Borax aHd 
Chemicals Ltd., 229 High Holborn, 
London, W.C.1, states that Mr. 
George L. Thompson has _ been 
appointed general manager of the 
company, and Mr. Peter F. Fossey, 
has become assistant sales manager. 
Mr. Thompson continues in charge 
of all technical services and 
development. 


oh 
Previously assistant technical 
Sales Manager of Smith and Walton 
Ltd., Mr. Peter Clarke has now been 
appointed general area manager for 
South West England. 


x *«* * 

Mr. P. V. Danckwerts, Atomic 
Energy Authority, has been ap- 
pointed to the London University 
Chair of Chemical Engineering 
Science, tenable at the Imperial 
College of Science and Techno- 
logy. Dr. H. Tropper, Queen Mary 
College, has been appointed to the 
University Readership at the Colleze. 


Dipping and stoving line for outwork 


The installation of a fully conveyorized dipping and stoving line at the works 





of M. E. Beswick Ltd. at Byfleet, Surrey, has been made necessary by the con- 
tinually growing demand for the bulk painting services offered by the company. 
The plant is believed to be the only one of its kind operating in this country on 
outwork, and constitutes an extension to the existing dipping and spraying 
facilities at the factory. 

The plant is 36 ft. long comprising the dipping section, which was constructed 
by a local engineer to the company’s own specification, followed by a Ballard 
stoving oven and is fully conveyorized throughout. 

The new plant is finding particular application in the coating of such articles 
as refrigerator shelves with paints based on Epoxide resins, where overspray 
would render the operation uneconomical by spraying. The illustration shows 





refrigerator shelves being processed through the plant on an approximate time 


cycle of 40 minutes. 
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NEW PROCESSES 





FOR THE U.K. 


Extension of Interests by Roto-Finish Ltd. 


MOVE to new factory premises can often be taken as indicative 

of impending industrial expansion and such has indeed been 
true in the case of Roto-Finish Ltd., whose factory in Mark Road, 
Hemel Hempstead, is shown in the photograph above. 


Roto-Finish Ltd. are best known 
for the techniques of precision barrel 
finishing which they operate and 
market in this country. These tech- 
niques were devised and developed in 
the U.S.A. towards the end of the 
recent war, and shortly after the end 
of the war a company was formed in 
this country by Mr. Kissin, in col- 
laboration with the Rt. Hon. Clement 
Davies, M.P., and Mr. George Meier, 
who was later to become managing 
director of the company. 


The administration of the company 
was originally housed in offices in 
Bishopsgate, while technical develop- 
ment work was carried out in a garage 
at Barking. Steady expansion since 
those days has resulted in the acquisi- 
tion of offices at 39 Park Street, W.1, 
while the works moved first to premises 
in the Harrow Road, and subsequently 
in 1954 to a factory in the new in- 
dustrial estate at Hemel Hempstead. 
After occupying this factory for only 
a year it became necessary to build 


On the left below is a view of the prototype Roto-Ram machine showing the tank 
containing the surfacing media and the frame on which components are mounted 


for reciprocation. 


On the right are two sections of an aluminium-alloy rotor 
spa before (below) and after (above) processing in a Roto-Ram machine. 





a further extension. 
The success of 


the Roto-Finish 
process in dealing with aircraft parts 
for deburring, and the removal of 
machine marks and stress raisers led 
to an investigation by the company as 
to how th: process might be best 
applied to long parts which are them- 


selves unsuitable for 
barrelling. 


As a result of this the British com- 
pany were the first to devise and 
develop, with the assistance of 
Hawker Aircraft Ltd., the Roto-Ram 
principle in which parts to be treated 
are given a reciprocatory action in 
a stationary mass of media. Basically 
the machine for operating the Roto- 
Ram process, a view of the prototype 
of which is shown below, consists of 
a metal tank which holds the process- 
ing media. The parts to be processed 
are fixed in a frame and lowered into 
the tank. The frame is then moved, by 
hydraulic operation, with a recipro- 
catory action. The length and speed 
of the stroke can be varied. This 
system has reduced to one-third, and 
sometimes as little as a quarter, the 
time taken for finishing with hani- 
operated power tools, while the 
quality and consistency of the surface 
and edges has been improved. 


precision 


(continued in page 393) 














Meetings of the Month 


OcToBER 15 


Institute of Metal Finishing 
(London Branch). “Selling the 
Finish—Good Relations Between the 
Metal-finishing Industry and _ Its 
Public”, by E. W. Smith, at the 
Northampton Polytechnic, St. John 
Street, London, E.C.1, at 6.15 p.m. 


OcTOBER 17 


Society of Chemical Industry 
(Corrosion Group). “Hydrazine as 
a Corrosion Inhibitor’, by M. A. 
Pearson, at 14 Belgrave Square, 
London, S.W.1, at 6.30 p.m. 


OcToBER 18 


Institute of Vitreous Enamellers 
(Northern Section). “Vitreous 
Enamel in Architecture”, by T. J. 
McArthur, at the Queen’s Hotel, 
Piccadilly, Manchester, at 7.30 p.m. 


OcToBER 19 


Institute of Vitreous Enamellers 
(Scottish Section). “Organic 
Finishes and Vitreous Enamel”, at 
the Ice Rink, Falkirk. 


OcTOBER 26 


Institute of Metal Finishing 
(Sheffield and North-East 
Branch). “Sprayed Plastic for the 
Prevention of Corrosion on Plating 
anal » by J. C. Lyon, at the 
Fitzwilliam Room, Grand Hotel, 
Sheffield, at 7 p.m. 


NOVEMBER 1 


Institute of Metal Finishing 
(North-West Branch). “Cleaning 
Technique in the Metal Finishing 
Industry”, by H. G. Patching and 
J. E. Entwistle, at the Engineers’ 
Club, Albert Square, Manchester, 
7.30 p.m. 


NOVEMBER 6 


Institute of Metal Finishing 
(Midland Branch). ‘“The Growth 
of Electrodeposits”, by H. J. Pick, 
Ph.D., at the James Watt Memorial 
Institute, Great Charles Street, 
Birmingham 3, at 6.30 p.m. 


NOVEMBER 7 


Institute of Metal Finishing 
(Scottish Branch). “Paint? Why 
and What’, by A. McLean, B.Sc., 
A.R.T.C., F.R.L.C., at the Institution 
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TRADE and TECHNICAL PUBLICATIONS 


Pretreatment News: The October 
edition of this broadsheet published 
by Imperial Chemical Industries Ltd., 
Paints Division, Wexham Road, 
Slough, Bucks, contains an article on 
the operation of nine spray Granodine 
plants by Lines Bros. This company 
specializes in the production of toys 
and the use that is made of the 
Granodine 400 process for combined 
degreasing and light iron phosphating 
prior to the application of the finishing 
coating is explained. Full details are 
then given of the method of operation 
of this equipment and the four stages 
involved, as well as examples of its 
low cost. 


Another article deals with the use 
made by Entwisle and Kenyon Ltd., 
manufacturers of ““Ewbank” domestic 
equipment, of I.C.I. metal-pre- 
treatment processes. 


“Hang It”: This handy leaflet pro- 
duced by the Norton Grinding Wheel 
Co. Ltd., Welwyn Garden City, Herts, 
gives wheel recommendations for 
internal grinding. It even has a nail 
included in it on which to hang the 
leaflet. 

A new precision moulding process 
is announced whereby each internal 
grinding wheel of the same specifica- 
tion will give the same grinding 
action. Together with this the wheels 
are now available with G-bond, which 
is claimed to make them cut cooler, 
grind faster, produce a better finish, 
give longer life and dress more easily. 


The Cellon Bulletin: This 
quarterly review of the latest develop- 
ments in paints and protective finishes 
for all purposes is published by Cellon 
Ltd., Kingston-on-Thames, Surrey. 
It contains an interesting article on 


the use of paint in factories and on 
machinery, as well as information on 
the activities of the company at the 
Flying Display and Exhibition at 
Farnborough. 

Machinery Paint Card: A new 
colour card, showing the range of 
colours in which “Ferox’” Machine 
and Engine Enamels are available, 
has been issued by the Walpamur Co. 
Ltd. The colours in question are 
Paris grey, smoke grey, mushroom, 
light grey, dark grey, grey-green, and 
white, ivory or cream for machinery 
used for food production. 


“‘Ferox” enamels are supplied in 
two qualities—quickdrying (30 min- 
utes) and the standard type which dries 
in four hours. Both are suitable for 
application by brush or spray and are 
designed to withstand the action of 
lubricating oils, petrol, dilute acids 
and alkalis, and certain types of cutting 
oils, although, as the latter differ 
widely in composition, it is advisable 
to state the type when ordering the 
enamel. 


The card gives full instructions for 
the use of these enamels with some 
admirable notes on the painting of 
machinery in general. Two very 
useful features are colour slips show- 
ing the colours which should be used 
for the identification in factories of 
gas, oil, hot water and other service 
pipes or conduits, and a further series 
of colour slips which show not only 
the colours to be used in accordance 
with the safety colour code, but also 
appropriate symbols for the benefit of 
those suffering from colour blindness. 


Copies of this shade card are 
available from the company on 
application. 





of Engineers and Shipbuilders in 
Scotland, 39 Elmbank Crescent, 
Glasgow, at 7.30 p.m. 


NOVEMBER 8 


Institute of Metal Finishing 
(Organic Finishing Group). ‘Mass 
Painting of Small Parts—Barrel 
Enamelling”, by W. S. Field; and 
“Centrifugal Lacquering”, by J. G. 
Lemon, at the Institute of Manage- 
ment, 8 Hill Street, London, W.1, 
at 6.30 p.m. 


NOVEMBER 8 
Oil and Colour Chemists’ 
Association (Scottish Section). 
“Defence Specification”, by R. 
Japp, at More’s Hotel, India Street, 
Glasgow, at 7.15 p.m. 


NOVEMBER 10 


Oil and Colour Chemists’ 
Association (Scottish Junior Sub- 


section). ‘Paint Driers”, by Mr. 
Finlay, at More’s Hotel, India Street, 
Glasgow, at 10 a.m. 


NOVEMBER 12 


The Junior Institution of 
Engineers (North-Western Sec- 
tion). “Some Aspects of Industrial 


Water Treatment”, by C. W. Drane,. 


B.Sc., F.R.1.C., M.Inst.F., at the 
Engineers’ Club, Albert Square, 
Manchester, at 7.30 p.m. 


NOVEMBER 14 


Institute of Vitreous Enamellers 
(Southern Section). “Modern 
Trends in the Use of Vitreous 
Enamels for Architectural Applica- 
tions” A joint discussion with 
members of the architectural pro- 
fession at the Howard Hotel, Norfolk 
Street, Strand, W.C.2, at 7.15 p.m. 
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TECHNICAL 
BOOKSHELF 


Symposium on Atmospheric Corrosion 
of Non-ferrous Metals (A.S.T.M. 
Special Techmical Publication No. 
175) 164 p. 6X9 in., heavy paper 
cover, 1956. American Society for 
Testing Materials, Philadelphia, Pa. 
$275. 


HE extensive atmospheric corro- 

sion tests of uncoated non-ferrous 
metals begun 27 years ago by Com- 
mittee B.3 of the A.S.T.M. has now 
ended with the completion of a 20 
years period of exposure at all of the 
seven test sites and the final results are 
now presented, The form of presenta- 
tion is similar to that used ten years 
ago for the results then available; the 
observed changes in weight and 
mechanical properties of the test 
materials are tabulated as a whole and 
the performances of copper and its 
alloys, aluminium alloys, nickel alloys, 
zinc, lead and tin are discussed by 
appropriate authorities. The results 
also follow the pattern of those given 
ten years ago, but it is valuable to 
have the confirmation given by the 
longer period of exposure, particularly 
for the aluminium alloys protected by 
cladding for which the duration of 
protection remained in doubt in the 
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shorter period of test. Moreover, 
additional information gained from 
other A.S.T.M. tests and from tests 
made by other bodies is included; this 
has permitted consideration of alloys 
not in use when the main tests were 
begun, of some surface treatments and 
paint coatings on aluminium alloys 
and of bimetallic contacts. The tests 
of corrosion at bimetallic contacts 
include some made with disc-type 
assemblies for magnesium alloys and 
also some with the newer threaded 
bolt and wire assemblies for many 
combinations of metals, including 
some plated coatings. The bolt and 
wire tests are of considerable interest 
both for assessment of the value of 
the method and for the results 
obtained. 

It is disappointing that, in this 
presentation of the final results of 
tests, carefully planned and executed, 
no concise summary of the findings 
has been included. By considering 
together the conclusions given at the 
end of each of the several sections it is 
possible to obtain some indication of 
the complete findings, but only with 
some difficulty because of the differing 
methods of presentation. Moreover, 
in the course of the experiment, 








valuable guidance on conducting 
exposure tests has been gained and 
record of this remains scattered 
throughout this and the preceding 
reports. 

There are, of course, dangers in 
attempting too great a simplification 
of the conclusions and certainly the 
results are presented well and in such 
detail that the reader may make his 
own inferences for application to his 
particular requirements. The earnest 
corrosion researcher would probably 
select this book as one of the six which 
would allow him to continue to work 
if he were marooned on a desert island, 
for there is abundant material for 
sifting and speculation. He and others 
concerned with the life of non-ferrous 
metals exposed to the weather will 
also wish to have it handy for their 
normal work, for there is also much 
information which can be an immedi- 
ate guide to practical applications. 


S. C. BRITTON. 





Extension by Roto-Finish Ltd. 
(continued from page 391) 

Very recently the company has 
announced the extension of its finish- 
ing interests by the acquisition of the e 
sole agency rights in this country for 
certain processes and equipment of 
German origin. Two of these, 
namely the Pertrinol metal cleaning 
process and the “ASL” metal drying 
process have been referred to in earlier 
issues of this Journal, while another, 
the Atram series of phosphate treat- 
ments, are described elsewhere in this 
issue. It is understood that negotia- 
tions for extending the range of 
processes marketed in this country by 
the company are still in train. 

The opportunity was provided 
recently of viewing the complete range 
of the company’s activities and watch- 
ing demonstrations of the various 
Processes referred to above. It was 
abundantly clear from this that the 
company is destined to play an 
mcreasingly important part in the 
field of metal finishing. 





A view of the pilot processing laboratory 
at the works of Roto-Finish Ltd. in 
which are carried out investigations to 
establish the correct barrelling technique 
to be used in the processing of a given 
component. 
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Latest Developments 





PLANT. 


PROCESSES AND EQUIPMENT 





Phosphating and Metal Cleaning 


A FURTHER extension to the range of metal 

finishing processes of German origin, for which 
they are acting as sole agents in this country, has 
been announced by Roto-Finish Ltd., Mark Road, 
Hemel-Hempstead, Herts. 

This concerns the processes developed by 
Farbwerke Hoechst, a company well-known on the 
Continent as a manufacturer of phosphating and 
cleaning chemicals. 

The phosphating processes marketed under the 
general name of “Atram” cover a complete range of 
zinc and manganese phosphate coatings for paint 
keying, corrosion protection and surface lubrication. 
Among the new specialized products is a black 
manganese phosphate coating, whose thickness is 
self limiting at 10 microns, and a coating for nickel 
chrome alloys to assist the drawing and forming of 
these materials. 

The latest development, which will be made 
available through the English agents, is the ““Atram” 
O.S. process which differs from most other phos- 
phating processes in that it is non-sludging and 
operated at room temperature (10° to 30°C). 
At a demonstration of this process staged recently 
it was shown to produce in a very short treatment 
time a fine smooth coating of the order of 1 micron 


thick for which it was claimed that the corrosion 
resistance is at least equal to that of the usual hot 
phosphate processes, while the flexibility and 
adherence was claimed in some respects to be 
superior. Photomicrographs of the coating, one of 
which is reproduced in Fig. 1 show it to have an 
extremely fine grain structure. 

The solution is normally applied by spray, 
although dipping can be used, and it is capable of 
removing light rust from the surface of steel 
articles. 

Stove-enamel Remover 


UNDER the name Harstrip, a stove-enamel 
remover is now available from William Harland 
and Son Ltd., Merton, London, S.W.19. 

This product can be used to remove stoved 
enamel from steel, zinc, aluminium and tinplate 
surfaces. No severe scraping is required. It is 
available in the form of a gelatinous concentrate 
which must be reduced with water in the ratio of 
half-pint of remover to one gallon of water. 

The article to be stripped should be immersed in 
the solution. A cold solution will act effectively, 
but for more rapid stripping it may be heated. The 
exact temperature is not important, but it should be 
a little under boiling point. The time required for 
stripping will depend on the nature of the material 


Fig. 1.—Photomicrograph (x 275) of the crystal structure produced by the Atrament O.S. phosphate process (left) 


compared with the structure of a typical hot phosphate 


coating shown at the same magnification on the right. 
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Fig. 2.—Applying a Polythere coating to a plating jig in 
a “Whirl Sinter” apparatus. 

to be removed, but a few minutes only is necessary 
when a hot bath is used. When the enamel has been 
loosened the article should be thoroughly washed, 
preferably in hot water, and allowed to dry. Rapid 
drying is essential to avoid rusting when steel 
surfaces are treated. The solution may become 
exhausted in time, but it can be revived by the 
addition of more concentrate. 

Although Harstrip is not caustic, it is injurious to 
the skin and eyes, which should be protected against 
splashing by the solution. The vapour given off is 
somewhat unpleasant and for this reason it should 
be used in a well-ventilated shop. Where practicable 
a covered tank may be used. This assists in con- 
serving the strength of the remover, as well as 
preventing the generation of fumes. 

Harstrip has been developed primarily for use on 
stoved-enamel surfaces; it is not so effective for 
stripping air-dried paint films. 

Plastic Coating of Metals 


DIPPING process based on “fluidized” 
polymers of various plastics to produce 
corrosion resisting and electrically insulating plastic 
linings on metal articles has been introduced by 
Horwitch Smith and Co. Ltd., Pensnett, Staffs. 
It is suitable for all lining and coa‘ing applications, 
in particular for articles that cannot be lined by 
a spray application on account of their complex 
form. For the “fluidization” of the various 
polymers used, a ““Whirl Sinter” apparatus. is used, 
which consists of a container with lid, a sieve base 
and an air or nitrogen connexion with control valve. 
The sieve base is made from a ceramic material with 
fine pores and is impermeable to the powder in the 
container. The air (or preferably nitrogen to prevent 
oxidation), which flows to the sieve base penetrates, 
without great loss of pressure, the ceramic base and 
sets the overlying plastic powder above it into 
motion. 


The circular movement of the plastic powder 
represents a state which is similar to a liquid and it 
i; therefore possible to achieve complete and uni- 
form covering even of articles of complex shape. 

The company state that it is essential to use 
specially prepared polymers for the “fluidization” 
process. 

The article should be heated to a temperatu e of 
220°-250° C and immersed in the dispersed powder 
layer. The plastic powder adheres to the hot surface 
and forms a complete covering free of pores. 

The time of immersion in the “fluidized” 
polymer is not critical, but the article can be 
removed from the polymer during the process to see 
if the required thickness has been achieved. 

Articles may be prepared for treatment by 
degreasing and a rough sand blasting to improve 
Fig. 3.—Results of exposure tests on samples coated with 
high-temperature corrosion resistant coating. Top left: Cold 
rolled Belgian steel plate after scarfing with emery disc. 
Top right: Similar plate with upper portion spray coated 
with Flexikote, centre untreated and lower portion brush 
coated. Bottom right: Plate after weathering showing heavy 
corrosion on centre untreated surface. Bottom left: Exposed 
plate after removal of coating from upper and lower sections 
showing absence of corrosion or creeping of rust. 










































meta! finishin 





journal october, 1956 





mechanical adhesion. In the case of plating racks 
it is usually possible to avoid sand blasting, but this 
causes a slight reduction in the adhesion power of 
the coating. 


High-temperature Corrosior, resistant 
Coating 


HE problem of protecting from corrosion steel 

surfaces which are exposed consistently or 
intermittently to temperatures of the order of 
200° F and above (as for example boiler chimneys) 
is one that is not infrequently encountered. Many 
of the coatings evolved for moderately high tempera- 
ture service, while being effective in most circum- 
stances, tend to be costly. 


It is to meet this need that a new type of asbestos 
emulsion coating has been produced by Solvolene 
Lubricants Ltd., Reginald Square, London, S.E.8, 
under the name of Flexikote. This material can be 
be applied either by brush or by low pressure spray 
on to any type of surface and is dry enough to 
handle in twenty-four hours, although it never 
completely dries out or hardens. It is said to be 
unaffected by fresh water, brine, ultra-violet 
radiation and freezing. It is claimed that the coating 
can be applied to a surface simply wire-brushed free 
of loose rust and forms a most tenacious bond which 
does not permit rust to creep under the exposed 
edge of the surface. 


The coverage obtainable when properly applied 
can be as much as 70 sq. ft. per gal. which shows 
considerable economies over other types of finish 
in this field. 


Fig. 4—Lightweight electric polisher 





Lightweight Electric Polisher 
A portable electric tool for workshops requiring 


‘means for highspeed polishing intermittently 


rather than on a production line basis has now been 
introduced by Black and Decker Ltd., Harmonds- 
worth, Middlesex. It is capable of the same class 
of work as the company’s heavy-duty vitrifier, 
but is lighter, smaller, cheaper, and in many ways 
more suitable as a general polisher where a full- 
time machine would be uneconomic. 


The 7-in. special polisher has a high-torque 
universal motor (a.c./d.c.) controlled by a trigger 
switch in the comfortably shaped handle. The 
switch has a locking pin for holding it in the “on” 
position, which iis released by an extra squeeze on 
the trigger. An auxiliary side handle is provided, 
and this can be fitted in any of three positions to 
suit the operator’s comfort. Accessories supplied 
as standard equipment are the 7-in. moulded- 
rubber pad, the 7-in. sponge-rubber backing pad, 
and the lambswool bonnet. The machine can also 
be used for disc sanding (Fig. 4) but abrasive discs 
are not part of the standard equipment. 


Textured Finish 
NOVEL texturing process which can be 
applied to metal, hardboard, etc., and which 
has a tough and hard-wearing surface, has been — 
introduced by Paripan Ltd., 1 Sherwood Street, — 
London, W.C.1. 


The company state that the process, called the 
Pateena process, requires no complicated equip- 
ment or techniques for its application and that it — 
can be carried out in almost any spray shop. The ~ 
process comprises the application of a neutral ~ 
tone texture coat followed by spraying with the 
desired colour, This overshoot colour finish may 
be either high gloss, eggshell matt enamel or 
polychromatic (metallic); thus with only two 
coats of paint any ordinary material can be given 
a shiny rexine finish with morocco texture, or a 
metal lustre finish. 


It is claimed to be ideal for storage containers 
or instrument cases, which have to resist heat and 
moisture in tropical conditions. In normal usage , 
it will not chip or flake easily and is resistant to 
knocks and abrasions. No charge is being made by 
the company for the use of the process, and full 
technical information is available on application. 
A SERIES of compounds specifically for the 

home workshop has been introduced by 
Schaffner Mfg. Co. Inc., Schaffner Center, 
Pittsburgh 2, Pa., U.S.A. This series consists of 
four types: 


Brown Compound No. B-1.—For use on non- 
ferrous metals which is claimed to have a fast 


(continued on page 398) 


Buffing Compounds for Home Use 
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Hot galvanizing is a remarkably versatile rust-proofing process. For buckets, tanks, wire, window 
frames, bins and countless other items of everyday life, its uses are well known. But few realize 
how large are many of the articles hot galvanized. Three-storey building stanchions, 2,000-gallon 
cylinders, road tankers—these things hot galvanizing takes in its stride. But that is not all. 
Much larger objects are also given long term protection by hot galvanizing the component parts 
separately and assembling them afterwards. Take the railway goods waggon (bottom left). 
Measuring 17’ 6” long by 8’ 6” wide, this wagon is designed for dipping in four parts — an under- 
frame and three body-sections—which are later bolted together. For T.V. masts the same 
technique is used. Like all B.B.C. television masts, that at Sutton Coldfield (top right) is built up 
of hundreds of pre-galvanized sections to ensure the longest possible life without attention. With 
suitable designing, the sky is the limit! 
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The Hot Dip Galvanizers Association, 
a non-trading body, welcomes enquiries. 
Write to 34 Berkeley Square, 


_ BHot Dip Galvanizers Association | ~~»: @ 
) 


Tel. Grosvenor 6636 





Member of the Zinc Develop A 
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